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Dr. Gould was born in Boston Sept. 27, 1824. He fitted for 
college in the Boston Latin School, and graduated from Harvard 
in 1844. After a short experience in teaching he decided to devote 
his life to astronomy, and in 1845 he went to Europe in order to 
become familiar with the best methods of investigation in his 
chosen science. He visited and studied at the Observatories of 
Greenwich, Paris, and Berlin; where he formed acquaintances 
and friendships that continued during his life. At Greenwich he 
found Mr. Airy, who had introduced so much order and business 
method into the management of that famous Observatory. At 
Paris he studied at the Observatory under Arago, and was a 
companion student of Faye; but it was in Germany that Dr. 
Gould found the teachers who pleased him most. These were 
Encke, Peters, Hansen, and especially the eminent Gauss, one of 
the foremost men of his age in pure and applied mathematics. At 
that time Bessel was near the end of his great career in astron- 
omy, but he had marked out the courses to be followed, and his 
pupil Argelander was carrying out his plans. Dr. Gould caught 
the spirit and methods of these men, and returned to his native 
country zealous to see established here those better methods of 
istronomical research which Gauss and Bessel had developed in 
in Germany. To this end he labored during the forty-eight re- 
maining years of his life with a steadiness of purpose that nevet 
faltered. He spared neither time or money in the advancement 
of his science. Feeling that a journal devoted exclusively to orig- 
inal observations and researches in astronomy would be an aid 
in this work he founded the Astronomical Journal in 1849. A 
publication of this kind could not from its nature be other than 
_a pecuniary loss, and the editing was done at a serious outlay of 
time and labor, but Dr. Gould carried on the journal to the day 
of his death. The Astronomical Journal has now entered its sev- 
enteenth volume, and it is to be hoped that it may be continued 
and supported by the astronomers of our country, and that it 
may fulfil the wishes of its generous founder. 
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Dr. Gould immediately became one of the leading astronomers 
of our country. He was constantly at work, and the list of his 
publications would be very long. It will be sufficient to mention 
here some of the most important, and we must omit notice of his 
minor articles, reviews, and addresses, which are numerous, al- 
ways well written, and testify that he had few idle days. In 1852 
Dr. Gould took charge of the longitude department of the U.S. 
Coast Survey, and held this position fifteen years. He was quick 
to recognize the advaittages of the telegraphic methods in the de- 
termination of longitudes, and assisted in bringing this method 
to its present accurate condition. As soon as the transatlantic 
‘able was laid he was ready with his corps of assistants, and 
while some astronomers were considering the practicability of 
obtaining the longitude from Greenwich in this way, Dr. Gould 
had applied the new method and found a result which can never 
be essentially altered. Among his deductions in this connection 
is the velocity of the electric current. 

In 1855 Dr. Gould took charge of the Dudley Observatory at 
Albany, and equipped the Observatory with instruments and a 
corps of assistants. A dispute about the management ensued, 
Dr. Gould resigned, and the Observatory fell into an idle condi- 
tion, now happily removed. In the mean time the needs of the 
Coast Survey for accurate positions and proper motions of the 
stars used for its determinations of time and latitude led Dr. 
Gould to undertake the formation of a catalogue of such stars 
from all the data available. This work was finished in 1861 and 
immediately became a standard catalogue. It contains the first 
application of a set of systematic corrections to the various cat- 
alogues in order to reduce the positions to a normal system of 
standard stars. During these years he had reduced the observa- 
tions made by D’Agelet at Paris in the vears 1782 to 1785. These 
reductions, and a catalogue of the stars, are printed in the mem- 
oirs of the National Academy of Sciences for 1866. During the 
civil war Dr. Gould conducted a long series of measurements on 
the heights, ages and peculiarities of the soldiers and his work 
has become an interesting book of reference. He took an early 
and active part in the application of photography to the attain- 
ment of exact results in astronomy. His last memoir printed by 
the National Academy is on this subject, and some of his last 
days were given to the reductions of the photographs of clusters 
of the southern stars. 

The great work, however, of Dr. Gould in his chosen science, 
and that which will place his name high in the annals of astron- 
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omy was done in the southern heavens. The northern stars had 
been observed and catalogued for a century; while comparatively 
but little had been done in the southern hemisphere, except the 
rather limited work of the Observatories at the Cape of Good 
Hope, and in Australia. The need of a great catalogue of the 
southern stars, and of accurate determinations of the positions 
of many of them, in order that astronomers of the future might 
have the data for complete investigations of the stellar motions 
was great. Dr. Gould felt this need, and at Cordova in the Ar- 
gentine Republic, he undertook and carried to completion in fif- 
teen vears oue of the greatest works of modern astronomy. 
This work consists of zone catalogues of 73,160 stars between 
the parallels of 23° and 80° south declination; and ina general 
catalogue of 32,448 stars, the positions of which are accurately 
determined by observations with a meridian circle. A work of 
this magnitude could be observed, reduced and printed, in so 
short a time only by the most persistent and unflinching labor, 
which must have been conducted with great care and foresight. 
The results are embodied in fifteen quarto volumes, with intro- 
ductions in both the Spanish and English languages. Besides 
these catalogues there was made an accurate survey of the mag- 
nitudes of the stars of the southern heavens down to the seventh 
magnitude. This determination of the magnitudes forms the 
Uranometria Argentina and was published in 1874. It is the 
standard of reference for the magnitudes of these stars. And 
this does not comprise all the activity of those fifteen years, for 
Dr. Gould had a large number of photographs taken of clusters 
of stars in the southern hemisphere, and brought these photo- 
graphs home for future measurement and reduction. He estab- 
lished also a system of meteorological observations in the Argen. 
tine Republic, which is still carried on; and, apparently as a little 
by-play, he connected the longitude of Buenos Ayres, found 
from the transatlantic cables, with the longitude of Santiago in 
Chili, determined through the cables down the west coast of 
South America, closing the last link in this chain with an excel- 
lent result. When itis known that this vast amount of bodily 
and mental labor was accomplished in che short space of fifteen 
vears, and that many of the assistants had to be trained for the 
Observatory at Cordova, it will be readily understood that Dr. 
Gould and his faithful assistants must have devoted themselves 
with the utmost energy to the completion of their chosen work. 

A life so full of scientific results brought Dr. Gould many aca- 
demic honors. He was one of the original members of the Na- 
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tional Academy of Sciences, established by Congress in 1863. 
Besides being a member of most of the scientific societies of our 
own country Dr. Gould was an associate of the Academies of 
Paris, Berlin, Vienna and St. Petersburg, and of the Royal Astro- 
nomical Society of London. He was the recipient of medals and 
awards of merit. 

A man who fills up such a large measure of solid work must 
have fortunate surroundings, and this was the case with Dr. 
Gould. He had a strong, vigorous body, excellent abilities, and a 
resolute will. He was fortunate in his birth and education. In 
1861 Dr. Gould married Mary Apthorp Quincy, daughter of Hon. 
Josiah Quincey. She was a talented woman, and a brave and de- 
voted wife Mrs. Gould died in 1883, and the catalogue of 
Southern Stars is dedicated to her ‘‘ beloved and honored mem- 
ory.”’ Three children are living, two daughters and a son. 

I became slightly acquainted with Dr. Gould in the years 1857 
to 1862, while a student and an assistant in the Harvard Ob- 
servatory. Our acquaintance was renewed and became more in- 
timate after his return from Cordova in 1885. He was a man in 
whom there was a good deal of the Puritan. He was upright, 
honorable, and had the courage of his convictions. He hated all 
shams and pretension. At times he was impatient with what 
seemed to him stupid objections to improvements in scientific 
methods, but he soon recovered his equanimity and waited with 
confidence. He had been for many years a member of the inter- 
national commission on weights and measures, and was an ar- 
dent advocate of the metric system. The objections to this sys- 
tem sometimes provoked him to sarcasm, but he remembered 
how slowly the world of affairs is changed. I shall always re- 
member the kind letter Dr. Gould wrote me when I sent him my 
first contribution to the Astronomical Journal. Nothing seemed 
to please him more than to help one of his young countrymen to 
undertake the serious work of astronomy. 

Dr. Gould died Nov. 26th, 1896. I saw him a short time before 
the accident that caused his death. His eves were bright, his face 
cheerful, and he looked like a man with many years of work 
before him. He followed me out of his door, talking earnestly 
about some astronomical computations that he wanted pushed 
forward. A few hours more and the strong man was at rest. 

1896, December Sth. 
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» THE LIFE AND WORK OF DR. GOULD. 


Ss. C. CHANDLER 

Somewhat more than a week has passed since the sods were 
placed over the honored grave of Dr. Gould: yet, even in the busy 
haste of our American life, there are many who will welcome an 
appreciative account of the life and achievements of this eminent 
astronomer. So many notices of him were printed in the daily 
journals immediately after the community was apprised of its 
sad loss, that it is unnecessary here to recount the details of his 
work. But it may be of service to give, in right perspective, a just 
idea of the magnitude and character of his contributions to as- 
tronomy, to speak of the purpose and importance of what he 
accomplished for science, and of the nature of his strong personal 
influence in its advancement. 

Considered apart from the great things he accomplished, the 
first thing that strikes us about his career is the intimate way in 
which it is bound up with the history of his beloved science on 
both sides of the Atlantic, and the unique position he held as il- 
lustrated by the number and extent of his personal alliances. It 
is scarcely possible to realize that he was the friend of von Hum- 
boldt, then in his 77th year: that it was due to the friendly in- 
terest of this great man, indeed, that he became the pupil, friend 
and intimate in the household of the great master of mo 
dern astronomy, Gauss, then in his 70th vear; that he was the 
pupil of the illustrious Encke, of the elder Struve, of Peters 
and Hansen and Argelander—and the life-long friend of these 
and other revered men, pillars of the science. His correspondence 
with them after his return to his native land testifies to the mu- 
tual confidence that characterized these memorable associations. 
Following these, in the next generation, come Winnecke, Schénfeld, 
Auwers, and a host of others, which to us are great names, but 
to Gould were fellow-pupils and associates. Of the same epoch, 
on this side of the water, we have Bache, Pierce, Walker, Hub- 
bard, Coffin, Chauvenet and Winlock. Then come the two ex- 
isting generations of astronomers, bringing friendships and ac- 
quaintances wide as the world itself, extending his relations to 
the youngest workers in the science. With such universal and in- 
timate connection with the personal forces operating to advance 
astronomy in all lands, with his intense patriotism, with his posi- 
tive intellectual and moral traits, he could not fail to exercise a 
powerful moulding influence upon the development of American 
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astronomy, in correcting wrong tendencies and establishing right 
standards. It was to this end, in preference to the satisfaction of 
ambition through what he could accomplish by his personal con- 
tributions to the fund of knowledge, that his most earnest efforts 
from the beginning of his career, were directed. In one of his let- 
ters to von Humboldt, in 1850, after speaking of the dependent 
condition at that time of science here, its self-distrust and intellec- 
tual timidity—he says:—"This I knew before returning home, 
but realize it now, for the first time to its fullextent. Therefore 
it is, that I dedicate my whole efforts, not to the attainment of 
any reputation for myself, but to serving, to the utmost of my 
ability, the science of my country—or rather as my friend Mr. 
Agassiz tells me I] must say,science in my country.’’ And to Encke 
he says, speaking of the establishment of the Astronomical Jour- 
nal,and his fond hopes in its agency as a means of raising the as- 
tronomy of America to its proper position:—* Though the labor of 
supporting it will prevent me from working as I otherwise should 
for theadvancement of my own reputation, still the consciousness 
that I may render now a still greater service to science reconciles 
me to the abandonment of a good deal of personal ambition.” 
The same spirit breathes throughout his correspondence with 
Gauss, Schumacher and other leaders abroad, to whom he was 
wont to confide his projects and aspirations, and who sympa- 
thized with and counseled him in return. His letter-books are 
rich with similar illustrations. They form indeed a_ treasure- 
house of information relating to the inner history of the begin- 
nings of astronomy in the United States. How humble these be- 
ginnings were few realize. Astronomy here has made such won- 
derlul strides within a few decades past that it is hard to believe 
that, with a few brilliant exceptions, its record about the year 
1840 wos practically blank. We had then no standing among 
the scientific nations. The soil for its growth was not indeed 
sterile, but its cultivation had scarcely begun. If the right seed 
had not been sown we should have had occasion to deplore to- 
day the same stunted crop which, even in some countries of far 
older civilization than ours, stands in place of the rich harvest 
that might have been gathered, under more favoring influences. 
And this brings us to another remarkable feature of Gould's ca- 
reer. If we were asked to place the finger upon the one epoch 
marking the birth, or regeneration of American astronomy, we 
should feel iiclined to name the date, July, 1845, when Gould 
placed his foot upon the steamer from Boston with the avowed 
and definite purpose to devote himself to a life of purely scien- 
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tific research. Upto that time the instance of a man doing this 
as his only aim, while unassured of a professor's chair or similar 
appointment, and not as a means of livelihood, was in this 
country absolutely unknown. With a steadiness of purpose 
singular in so young a man, he pursued diligently the opportunity 
he had himself created—a vear each at Berlin and Gottingen, and 
shorter periods at Altona, Gotha, Greenwich and Paris—and re- 
turned home, full of early honors, and flushed with lofty hopes 
and honorable ambitions 

From this point Dr. Gould’s life became one of incessant activ- 
ity,impressing its markin many ways upon the intellectual life of 
the community; but the line of intensest force naturally took the 
direction of his own beloved science, to which he communicated 
an impulse not measured merely by what he accomplished for it 
Sv his direct investigations, great as that is, but also by the 
force which always emanates from so earnest a nature. 
He inspired a new breath into American astronomy. The new 
atmosphere which he brought with him from Germany, where he 
had caught the spirit of the great masters under whom he stud- 
ied, became gradually transfused upon this side the sea. His en- 
thusiasm for the introduction of better means and methods of 
research was caught by his compatriots, their courage to regen- 
erate our science was sustained, and transmitted through various 
channels to the nextand tothe present generation. Thus we may 
say without fear of being controverted that American astronomy 
today is a different thing from what it would have been without 
Gould's predominant influence, deep and quiet but strong, to up- 
build it and to free it from the clumsiness and imperfections which 
still impede it even in some of the otherwise most enlightened 
nations of the world. It is under his leadership that American 
astronomy has climbed to where it looks with steady and level 
eye upon that of Germany, which occupies perhaps a larger, but 
not a loftier plane. Itis his example which will stimulate it, in 
its upward course during the new century nearly upon us, to at- 
tain first, in the friendly and honorable national rivalry, the 
heights commanding all. We cannot presume to say how far the 
good fortune which has secured ourastronomy so exalted a place, 
has been shared by other branches of physical, or of natural sci- 
ence in our land: or, if so, whether it can be traced to any similar 
instrumentality. But there can be no doubt that, so far as as- 
tronomy ts concerned, this enviable position has been reached, 
and that among the personal influences contributing to that re- 
sult, Gould’s may be justly regarded as preeminent. 
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Let us now glance at Dr. Gould’s more prominent labors, pas- 
sing by his earlier important investigations in applied theoretical 
and in practical astronomy, as weli as his numerous and valuable 
contributions to the literature of science, education and other de- 
partments of thought, which we find scattered through the long 
range of his career. In 1852 he was appointed to take charge of 
the longitude-determinations of the Coast Survey. He organized, 
developed and extended this service, retiring in 1867. Mean- 
while, in 1855, he became director of the Dudley Observatory in 
Albany, equipped and organized the institution, and carried it on 
Without remuneration and at his private expense. He left it in 
1859, after a severe struggle to preserve the institution for pur- 
poses of scientific investigation. 

In 1859 he published his discussion of the places and proper 
motions of cireumpolar stars, for use as standards in the Coast 
Survey. These, as revised by him in 1861, together with his sim- 
ilar list of clock-stars, were adopted as the standards for the 
American Ephemeris, and, as to the cireumpolars, remain in such 
use to this day. In 1866 he published his reduction of D’Agelet’s 
observations. About the same time he performed a similar ser- 
vice for the greater part of the observations made at the United 
States Naval Observatory since its establishment, as he had done 
also, several vears previously, forthe expedition to Chili to deter- 
mine the solar parallax. In 1866 he planned and executed the 
work of establishing, by the Atlantic cable, the relation in lon- 
gitude between European and American stations, involving, as 
a part, interesting researches on the velocity of the galvanic cur- 
rent in submarine cables, similar to those he had already made 
on land-lines. As actuary of the United States Sanitary Com- 
mission he conducted, and published in a large volume, extensive 
and important researches upon Military and Anthropological 
Statistics and the Distribution of Population. About the same 
time he undertook the reduction of Rutherfurd’s photographs of 
the Pleiades. The results, partially published in 1866, were sub- 
mitted completely, in an elaborate memoir, to the National 
Academy in 1870, together with a second memoir on the 
Praesepe. He was, indeed, a pioneer in the utilization of pho- 
tography for exact astronomical measurement. About 1864 he 
built an Observatory in Cambridge, equipped with an &-{t. tran- 
sit-instrument, and, until 1867, carried on a determination of 
the right ascensions of all the stars to the tenth magnitude 
within one degree of the pole. The work was completely reduced, 
but the discussion and publication were postponed by his 
removal to Cordoba. 
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In 1865 he became intensely impressed with a desire to explore 
the southern celestial hemisphere. The opportunity to do so soon 
came. This project assumed at first the form of a private astro- 
nomical expedition, for which his friends in Boston had promised 
the pecuniary means; but, under the enthusiastic support of Mr. 
Sarmiento, at first as Argentine Minister to this country, and 
later as president of that republic, it rapidly broadened, and fin- 
ally led to the establishment by Dr. Gould of a permanent 
National Observatory at Cordoba. This marks an epoch in mod- 
ern astronomy, the equalization of our knowledge of the two 
celestial hemispheres. The institution and its work form an im- 
pressive monument to his memory. 

It is impossible, in brief space, to describe or characterize the 
marvelous work here undertaken and so faultlessly pushed to 
completion by Dr. Gould, during the fifteen years of self-imposed 
exile from his native land, with unfaltering devotion and energy, 
in the face of difficulty and domestic bereavement. The work on 
the uranography of the southern. heavens was finished in’ 1874, 
and was published under the title of the Uranometria Argentina, 
which will remain a classic for all time. The zone-observations, 
of the stars between 23° and 80° south declination, which were 
the original and always the dominant object of the enterprise, 
were begun in 1872, substantially completed in 1877, and revised 
in 1882-83. This work was embodied in the Zone-Catalogues con- 
taining 73,160 stars, which appeared in 1884 Parallel with this, 
and almost overshadowing it in importance, was carried on the 
independent series of meridian circle observations for the General 
Catalogue of 32,448 stars,completed in1885. Dr. Gould, besides, 
left the manuscript of the remainder of his series of fifteen vol- 
umes, not then published—centaining the observations and the 
annual catalogues, incorporated in the General Catalogue—com 
plete to the minutest detail, ready for the printer. These have 
since appeared from time to time—the last volume, rounding out 
his work, reaching Cambridge but a few hours before his death. 

Another part of the work for the Cordoba Observatory, 
planned by Dr. Gould as a fitting extension of it, was a Durchmus- 
terung of the southern sky. For this, indeed, he had provided the 
instrumental means and trained the assistants, it being his pur- 
pose to he ready to begin it at any time in case of any unforeseen 
delay or accident to the other work. On leaving Cordoba he con- 
fided it to the care of Dr. Thome and Mr. Tucker, who have since 
so worthily conducted it. 

Dr. Gould also established, under the auspices of the Argentine 
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government, a meteorological service, second in extent, it is be- 
lieved, only to that of the United States. Upon leaving South 
America he intrusted this charge to the hands of his worthy suc- 
cessor, Walter G. Davis. 

The earliest to recognize and demonstrate the capabilities of 
photography to render service to astronomy of precision, Dr. 
Gould, by his experience with the Rutherfurd plates of the 
Pleiades and the Praesepe, was incited to arrange to carry for- 
ward at Cordoba, on an extensive scale, a similar work upon the 
southern stellar clusters. His other labors there were so onerous 
that he confined his attention to securing plates suitable for 
precise measurement. Of these he accumulated about 1400, and 
brought them home with him for measurement and reduction. 
Without permitting himself a well-earned retirement, he turned 
at once, tirelessly, to this labor, which has been the principal oc- 
cupation of the last ten years of his life. This is substantially 
complete and will be given to the world as it came from his 
hand. 

Dr. Gould had an enthusiasm for the advancement of his 
beloved science far wider than the limits of what he could by 
personal investigation accomplish. Early in his career he keenly 
realized that astronomy had reached a stage of development in 
America which entitled it to a higher claim than had yet been ac- 
corded toit; and that a journal worthily supporting the dignity of 
a purescience would have very great influence upon its future pro- 
gress. Accordingly, without ostentation, heestablished the Astro- 
nomical Journal in November, 1849, offering it to the use of 
astronomers, for the publication exclusively of original investi- 
gations. He edited and supported it until, at the end of the 
sixth volume in 1861, its issue was suspended, first by the war 
for the preservation of the Union, afterward by his absence in 
Cordoba. A long nurtured hope was realized when he was 
enabled, in.1885, to resume its publication, and to continue it, at 
the rate of nearly one volume annually, to the present time. Of 
all the great enterprises of his life, this is the one which he has 
most cherished. With careful forethought, he has made due pro- 
vision for its continuance. 

Dr. Gould was born in Boston, September 27,1824. He entered 
the Boston Latin school in 1836, and graduated from Harvard 
College, with high distinction tn classical, as well as in mathe- 
matical and physical studies, in 1844. 

He married, in 1861, Mary Apthorp Quincy, daughter of the 
Hon. Josiah Quincy. She died in 1883. Her sympathy with and 
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influence upon his life-work may be most reverently spoken of by 
recalling the lines of his dedication of the Zone-Catalogue : 

* This Catalogue of Southern Stars, the fruit of nearly thirteen 
vears of assiduous toil, is dedicated to the beloved and honored 
memory of Mary Apthorp Quincy Gould, to whose approval and 
unselfish encouragement the original undertaking was due, by 
whose sympathy, self-sacrifice, and practical assistance its execu- 
tion was made possible, who bravely endured privation, exile and 
afflictive bereavement that it might be worthily finished, but 
who has not seen its completion.’ 

lr. Gould received the degree of Ph. D. trom Gottingen, in 
IS48, and that of LL. D. from Harvard in 1885, and trom Col- 
umbia in U887. During his illustrious career he was the recipient 
of the highest honors that Europe has to bestow, to an extent 
searcely vouchsated to any other American. A few only will be 
named here. Mem. Roy. Soe. (London): Por. Assoc. Roy. Astr. 
Soc. (London): Cor. Mem. Acad. Sci. (Institut de France): Acad. 
Imp. Sei. (St. Petersburg): Kén. Akad. Wiss. (Berlin): Kon. Ges. 
Wiss. (G6ttingen): Kais. Akad. Wiss. (Vienna): Bur. d. Long. 
(Paris). He was also knighted, of the Order Pour le Merite, by 
the German Empire—a Cistinction shared, among Americans, 
only with George Bancroft and William Dwight Whitney, and 
which 1s extremely rare even in Europe. 


THE ORBIT OF -r OPHiUCHI. 
S W. BURNHAM 


Fok POPULAR ASTRONOMY 

This double star was discovered by Sir William Herschel April 
28, 1873, and was described by him at that time as the closest of 
all his double stars. It appears as No. S88 of lis Class I, the 
whole number of his discoveries in that class being 97. It was 
seen with so much difficulty with his 6.3-inch Newtonian reflector 
that he was at first inclined to question the reality of the sus- 
pected elongation. In his observation of this date he describes 
the appearance of the star: 

* The closest of all my double stars can only be suspected with 
L60, but 932 confirms it to be a double star. It is wedged- 
formed with 460; with 932 one-half of the small star, if not 
three-quarters, seem to be behind the large star. The morning ts 
so fine that I can hardly doubt the reality; but according to cus- 
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tom I shall put it down asa phenomenon that may be a decep- 
tion.” 

Some years later, in 1802, he estimated the smaller component 
to be north of the principal star, or in a position-angle of 360°, 
and again in 1804 he noted it in the same angle. It appears to 
have received no further attention from astronomers until Struve 
examined it on three nights in 1825 and found it apparently 
single. In 1827 on one night he found itelongated in about 326° 
or 146°; but this appears to have been regarded as somewhat 
uncertain, and as partly due to refraction. In 1835 he measured 
it on six nights, and obtained very fairly accordant results in the 
values of the angle, the distance being estimated as 0.35. In 
1836 he made complete measures on five nights, and on one night 
in 1837. 

These results are: 


1835.68 | 1929 D 0.35 On 
1836.62 199.9 0.43 5n 
1837.70 200.8 0.35 ln 


It soon became comparatively easy to measure by reason of 
the increased distance, and since that time the measures are 
numerous by most of the leading double star observers. 

Five orbits of this system have been computed by eminent as- 
tronomers in the last fifty vears. The periods found, and the 
dates of the last measures used in the respective orbits are as 
follows : 


1846 Madler 87.03 years Fixstern-System 1.253 
1848 Hind 104 so Mon. Not. IX, 145 
1870 Doberck 185.2 <4 A. N. 2037 

1871 Doberck 217.87 “ : Trans. R. I. Acad. XXV. 
1895 See 230.00 ‘ A. J. $738. 


In the accompanying diagram I have given only the measures 
by the early observers whose observations cover a considerable 
period of time. Altogether twenty-six positions are shown by 
the following observers : 


1835 to 1837 Struve 3 
1841 to 1853 O. Struve 3 
1858 to 1878 Dembowski s 
IS80 to 1888 Hall 9 
1892 Comstock 1 
1893 Maw 1 
1895 Collins & See 1 


Each of these positions is the result of measures on from three 
to thirteen nights, and is therefore, presumably entitled to the 
highest value to be attained by the observer. 

In attempting to find the apparent orbit of this system I have 
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considered it essential that it must represent with very little 
error the mean of the three Struve positions, which depend upon 
seven nights’ measures. It must be assumed, I think, that this 
experienced observer from so many observations would deter- 
mine the position-angle and distance with substantial accuracy, 
and I have, therefore, made this the initial point of departure for 
any ellipse which will satisfy the subsequent measures. It is 
evident that the form of ellipse should not be materially influ- 
enced by the very uncertain estimates of the angle by Herschel in 
1802 and 1804 when the distance had certainly diminished, and 
by Struve in 1827, when the elongation was very doubtful. 
Doberck in his second orbit allows an error of 16°.9 in Struve’s 
angle of 1835, and gives the computed distance as 0’.68 which is 
nearly double the observed distance; and in the position of 1836 
the error is almost as large in both the angle and distance. It 
seems to me such a variation is not allowable in the work of any 
first-class observer, and especially in the matter of distance. No 
experienced double star observer could make so large an error in 
mere eye estimations, without using the micrometer at all; and 
it is certain from the observations themselves, and the notes ac- 
companying them, taken in connection with the measures of 
Struve of close pairs of this class, that the distance in 1835-7 
must have been sensibly less than 07.5. 

From the periods found heretofore, it is evident that each com- 
puter has assumed that about the maximum distance of the com- 
ponents had been reached at that time, and therefore. adopted 
the minimum ellipse which would satisfy the observations used 
The distance has continued to increase since 1846, when Madler 
found a period of only 87 years with a nearly circular orbit, and 
consequently each succeeding computer has lengthened the peri- 
dic time. For anything which now appears, the distance may 
continue to increase for a long time to come. 

There is no difficulty whatever in making any ellipse which 
would be adopted to represent the complete measures of 1835 to 
1895, satisfy equally well the angle of Herschel in 1783. We 
know nothing of the distance at this time beyond Herschel’s 
description of it as seen in his reflecting telescope. With a 
modern refractor of that aperture, one could safely assume from 
such a description that the distance between the components 
could not exceed 0”.4; but this distance would be far beyond the 
reach of any telescope ever used. by Herschel so far as one can 
judge from all his discoveries of double stars. Careful examina- 
tion of the other stars discovered by him, before and after this 








350 The Orbit of t Ophiuchi. 


time, and placed in his class I, in the light of the subsequent 
history of these stars, shows that very few, if any, of his stars 
at the time of discovery were less than 1” in distance, and that 
many of them were much wider. 

Three ellipses are shown on the diagrim which represent 
equally well, and with substantial exactress, the angle of Her- 
schel in 1783, and the measures by Struve and subsequent ob- 
servers. So far as these observations are concerned, there is little 
to choose between them. 

Orit I. This ellipse gives a correction of — 1°.9 to Herschel’s 
angle, the distance at that time being 0”.78, and the position 
angle in 1803, 13°.2. The resulting period is 273.6 vears. 

Orit Il. In accordance with this orbit, Herschel’s angle was 
2°.1 too large, and the distance at that epoch 0”.48. Struve’s 
approximate observation of 1827 is also well represented by a 
position-angle of 132°.2. This ellipse gives a period of 264.9 
vears. 

Orsit Ill. For this ellipse we find a correction of 1°.5in the 
angle of Herschel, and a distance of 1.22 in 1783. The posi- 
tion-angle in 1803 is 346°.3, which is in fair agreement with the 
estimate made at that time. This ellipse gives a period of 466.9 
years. 

It is clear from inspection of these orbits, although they are 
very unlike in many respects, that so far as representing the prin- 
cipal observations is concerned, one is as probable as the other. 
With regard to the distance at the time of discovery, it is not 
probable under the circumstances that the components were 
separated by so small a distance as 0.48, and in that respect 
perhaps either of the other ellipses is preferable. 

It is apparent that at no timein the past has there been data 
sufficient to even guess at the form of apparent orbit, or the time 
of revolution. A much larger are must be described by the com- 
panion to justify any attempt to determine the elements of this 
system. It must be remembered that there is probably a large 
error in the single measure made under the circumstances des- 
cribed by Herschel. If the error were as small as that found by 
either of these ellipses, it would be an accident which one cannot 
assume in making such an investigation; and with the latitude 
afforded by this uncertainty, it is obvious that an endless variety 
of ellipses could be found, any one of which standing alone, 
might be accepted by some as-satisfving the requirements, and 
therefore as a valuable contribution to the knowledge of the 
system. The difficulty is further increased by the uncertainty as 
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to the maximum distance of the components. For anything 
that appears from the measures, these stars may continue to 
separate for a long period to come. It seems probable that the 
companion must be well into the fourth quadrant before any 
definite results can be found. As I have repeatedly pointed out 
before, it is not enough that the apparent ellipse represents the 
measures with all desirable precision, but it must be the only 
ellipse which will do it. Doubtless the early orbits of this pair 
represented the observations in a way satisfactory to the compu- 
ter; and yet it iscertain at this time that the period cannot be 
less than 200 years, and may be very much longer than any time 
thus far suggested. 


BIOGRAPHICAL SKETCH OF WILLIAM CRAWFORD WIN- 
LOCK. 


Ss. P. LANGLEY 


William Crawford Winlock, son of Joseph Winlock, formerly 
the Director of Harvard College Observatory, was born in Cam- 
bridge, Massachusetts, on March 27, 1859 and died at Bay 
Head, New Jersey, September 20, 1896. 

His early years were passed in the Observatory at Cambridge, 
where his childish thought doubtless received a direction to the 
studies in which he had an almost inherited interest. 

In 1874 he served in the United States Coast Survey in making 
observations for determining the force of gravity in the Hoosac 
Tunnel and was graduated from Harvard College in 1880 with a 
degree of A. B. During the latter part of his college course he 
was employed as aid in the Harvard Observatory, and received a 
temporary appointment as assistant astronomer in the United 
States Naval Observatory at Washington in August, 1880, 
which appointment was made permanentd@efore the close of the 
year. He was detailed as an assistant to Professor Eastman, 
working on the equatorial and transit circle to 1883, but on the 
latter subsequently until the close of his connection with the 
Observatory in 1889. 

He was employed during his entire service at the Observatory 
as an observer and computer in connection with the transit 
circle work, and made special observations on comets and aster- 
oids with the equatorial, making most of the observations on 
the great comets of 1882, for which he prepared the Memoir of 
1883. 
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On May 14, 1889, he accepted the position of Curator of In- 
ternational Exchanges and Honorary Curator of Apparatus in 
the Smithsonian Institution. The first of these positions 
brought him into relationships by correspondence with scientific 
men abroad, and while holding it, his continued interest in his 
protession led him to the preparation of much valuable astro- 
nomical bibliography for the publications of the Institution, 
being reports on the Progress of Astronomy covering the years 
for 1885 to 1892 which appeared in six separate memoirs. He 
also prepared briefer bibliographical articles for the Sidereal Mes- 
senger. 

Of his services in the Bureau of Exchanges, Professor Edward 
S. Holden recently stated that to him ‘every scientific establish- 
ment in the wide world owes a debt of gratitude for his care of 
its interests.”’ 

Mr. Winlock at one time edited the astronomical column in 
Science, and, chiefly during his connection with the Institution, 
wrote articles on astronomical subjects which appeared in the 
Astronomische Nachrichten, in the Smithsonian publications and 
in the Proceedings of the American Academy of Arts and Sciences. 
He was Professor of Astronomy in Columbian University, and 
was at the same time engaged in writing articles on astronomy 
for Appleton’s Encyclopedia, and on some of a more popular 
character for Harper’s Weekly. One of his last works was the 
preparation of an article on comets for Lick Observatory. 

The bibliography of Mr. Winlock’s professional work is not 
complete and is far from adequately presented in this brief notice. 

Mr. Winlock’s habits of orderly method, acquired in part from 
his profession, stood him in admirable stead in his responsible po- 
sition as Curator of Exchanges, to which was later added the 
responsiblities of the position of Assistant in Charge of Office, 
which made him, next to the Assistant Secretary, the trusted aid 
of the Secretary in allaffairs of the Institution. In this capacity, 
to which he was appointed on October 1, 1891, he rendered in- 
valuable service, and united with an efficient administration the 
regard of all who knew him. His was a gentle and refined 
nature, associated with endearing personal qualities, which made 
his loss as deeply felt by all of his subordinates as by those 
whom he in turn assisted. 

In this place it is proper to speak chiefly of the work which he 
did directly connected with his profession, yet I cannot but add 
an expression of my own loss in one who had not only gained 
my fullest confidence, but who was a dear friend, whose place it 
seems can hardly be supplied. 








Chronological Notes. 353 


CHRONOLOGICAL NOTES.—V. 


R. W. MCFARLAND. 


For POPULAR ASTRONOMY. 
THE Day, THE MONTH, THE YEAR.—ECLIPSES AND CHRONOLOGY. 


The term Calendar month, 7. e., the month as given in alma- 
nacs, has been sufficiently!set forth in a preceding article. Month 
as used in this article refers to the motion of the Moon around 
the Earth. The time required for the Moon to travel from one 
star back to the same star, was formerly called the sidereal 
month; the time required to make a revolution, so as to come 
back to the same position in reference to the Sun, is the synodical 
month, or synodical revolution of the Moon. The term sidereal, 
as applied to time now, does not refer to the stars, (sidus is Latin 
for star), but to the equinoctial point, the vernal equinox. The 
month from star to star is longer than the month from equinox 
to equinox by a small amount ;—the equinox moving westward 
continually and meeting*the Moon before it has traveled 360 
degrees. This retrograde motion varies from 42 to 58 seconds a 
year. Thecalendar months vary from 28 te 31 days,—and the 
history of the case concerning this point was given some time 
ago. The Junar month, the svnodical month, with which we are 
now concerned is always between 28 and 31, and is, on the 
average, about 29! days. 

In Young’s Astronomy_you find figures claiming great accur- 
acy; but he says the time “ varies somewhat.'’ When the case is 
examined, as it will be presently, all readers of this article can 
heartily endorse the statement. The months all vary, all days 
vary, and all vears, also. To be specific about it, I say that no 
two days of the year are exact/y the same length; and no day is 
exactly 24 hours. No two months are exactly equal, and no 
month is ever of the length given in works on astronomy; and 
lastly, the vears all differ from each other, and no one of them is 
of the same length as the average vear. Besides no two indepen- 
dent writers on astronomy agree in regard to that average 
length. 

The days do not differ greatly, nor do the years, but the 
months do; and I wish to bring these facts out so plainly that 
no mistake need be made by any one. It is not so stated here 
merely to make a point, or to seem unnecessarily exacting. The 
facts are rarely mentioned in treatises on astronomy, and conse- 
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quently they are either entirely unknown, or only partially ap- 
prehended ,—at least, such is my opinion—and so I beg pardon 
for unnecessary particularity, if so it shall be judged. 

The Earth's velocity in its orbit around the Sun varies. It is 
slowest at the aphelion, July 1, and most rapid at the perihelion 
January 1. 

The Earth revolving on its axis uniformly—[there is no certain 
proof that it does not|—has to turn round a little over 360 de- 
grees in order to bring the Sun to the meridian. And as the ex- 
cess over 360 degrees varies every day, all the days will be of 
different lengths, but the average will be 24 hours. From Janu- 
ary 1 to July 1, each succeeding day isa little shorter than the 
one before it. The excess over 24 hours at the first of January, 
is about 8 seconds; the deficit at the first of July is not quite so 
great. This unequal motion of the Earth in its orbit is one of 
the two causes which make the Sun and the clock differ in the 
hour of noon,—the clock being too fast or too slow, as the case 
may be. 

The years also all differ from each other,—no two are alike and 
no one is of the length given by any writer on astronomy. Let 
us test the matter. Taking the American Nautical Almanac for 
1885 I look for the declination of the Sun at noon on the day be- 
fore the vernal equinox and also on the following day; i. e., 
the twonoons between which the equinox takes place. Then sup- 
posing the Earth’s motion sensibly uniform for the 24 hours, as 
it is very nearly, we easily, by simple proportion, find the exact 
instant of the equinox for that year. Applying the like proced- 
ure through the successive years to and including 1894, we have 
the length of nine successive vears. Here are the results: 

The year ending at the March equinox was in 


d h m s 
1886 365 5 56 35.9 
1887 ba > 52 bap A 
1888 ay. iss 37 29.4 
1889 ’ ~ 53 51.5 
1890 * ss 51 4.8 
1891 5 om 43 3.4 
1892 ~ “ 57 48.4 
1893 - = 46 5.4 
1894 ¢ 51 2.4 


No one of these agrees with any year given in any work on as- 
tronomy. The average for these 9 years is 365d 5" 49™ 54°.7. 
This, too, isa new number. The figures above show that 6 of 
the nine years are longer than ‘the law allows,” so to say; and 
the average is more than a minute too long. Had I taken any 
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other period of 9 or 10 years, like results would have been found; 
but all would differ from these above given, and differ from each 
other. Try it for 1,000 years, like results will follow. No year 
would be found of the length given in the text-books. The longer 
the period, the more nearly the figures will approach the true 
average length of the year. But this true average is altogether 
theoretical, it is not obtained by observation. Let us see what 
the ablest astronomers make it. All agree in the days, hours, and 
minutes. The difference applies only to the seconds. 


Le Verrier says 45.5 seconds. 
Newcomb 46.0 _ 
Bessel 47.8 < 
Gummere and others 48.0 

Baily and Herschel 49.7 


Bessel gives the fraction of the day as .24222. This reduced, 
gives the year 365d 5" 48" 47°.8 as above. Now who will say 
what the exact length is, even if there is such a thing? Further- 
more, the years grow shorter continually, and have been so 
changing for many thousand years, and will socontinue for many 
thousands to come. The diminution is about 6 tenths of a sec- 
ond in a century (see Chauvenet’s Ast. Vol. 1, Art. 407). But 
this rate, too, changes with the ‘ever rolling vears.”’ 

The average for the 9 vears above given is about 1 minute and 
7 seconds longer than Bessel’s year—which is for 1800. For 1900 
we reduce the seconds from 47.8 to 47.2. In view of the results 
of this discussion, would it not be well for writers on astronomy 
to give some hint of these facts? And not set down a hard and 
fast number, as if that were ‘‘the truth, the whole truth, and 
nothing but the truth.’’ A sentence or two would be sufficient to 
put all readers on their guard. 

If with all the mathematics, and all the telescopes, and all the 
‘Celestial Mechanics”’ of modern times, men do not come to any 
very close agreement in this matter, it is but just that we credit 
the ancient Egyptians with right methods and fair results, when 
20 centuries and more before Christ, they had made out the year 
to be 5" 55™ over 365 days. They used only sticks and shadows, 
and the naked eye. From the preceding statements it appears 
that the difference between the longest day and the shortest one, 
is about one fourth of a minute; and the difference between the 
years may be more than 20 minutes. 

Let us see how the month fares. Two consecutive months may 
differ by two or three hours; and sometimes the months of a sin- 
gle year may differ by 12 hours or more, and the months of dif- 
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ferent years by a still larger quantity. The time of new Moon is 
given in the Nautical Almanac for each lunation. Observers 
know well that the Moon generally varies a little on one side or 
the other of the computed place, but only by very minute quan- 
tities. The times for all the other phases of the Moon are also 
given in the Nautical Almanac. Almanac makers, as stated in a 
previous article, always copy directly from the Nautical Almanac, 
all the changes of the Moon, making due allowance, however, 
for the longitude of the place for which the almanac is made. The 
interval, therefore, between phases of the Moon will be the same, 
whether taken from the common or the Nautical Almanac:—sup- 
posing, of course, that no errors have been made. The common 
almanac usually gives the time to the nearest minute,—the Naut. 
Alm. to the nearest tenth of a minute. 

The truth of the preceding general statement can be verified by 
any one. All that is required is to find the interval from one new 
Moon to the next, in any common almanac, or from 1st quarter 
to 1st quarter, «c., «c. No two of these intervals will be 
found equal. In this way I took the time from new Moon to 
new Moon, from an almanac computed for the longitude of Bos- 
ton, 4" 44" west of Greenwich, (a suburb of London,) from the 
meridian of which place, English speaking people count their lon- 





gitude and time. 


Taking almanacs from 1890 to 1896, inclusive, we find as fol- 
aS ’ 


lows: the longest months were in 
1890 294 155 34m 
1891 29 17 14 
1892 29 18 55 
1893 a | i 9 
1894 29 18 38 
1895 ae «623—CO«OAT 
1896 29 18 36 


The shortest months for the same years are as follows: 


1890 29° 10° #33" 
1891 29 9 6 
1892 29 7 3 
1893 29 6 56 
1894 29 6 39 
1895 29 4 24 
1896 29 8 35 


The average length of the month is 29" 12" 37™ for the 7 years. 
The difference between the longest and shortest month is, for 


1890 5h ym 
1891 . 8 &s 
1892 11 52 
1893 ts Zi 
1894 sx 59 
1895 11 53 
1896 . ] 
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The greatest difference of any two months in these 7 years is 
12" 48". If one should take any other 7 years, or any number 
whatever, he would find a like set of results. The greater num- 
ber of years, the nearer the resulting average would be to the 
true synodical month. As before said, the time from 1st quarter 
to 1st quarter, or the time from full Moon to full Moon, «c., «c., 
will always differ from the time from new Moon to new Moon. 
Let us see what writers on astronomy say of this period, the 
synodical month. F 


The Ency. Brit., Brande, and Young give 29.53059 days. 


Gummere, 29.5305885 days. 
Sir John Herschel and Robinson, 29 530588715 days. 
Loomis, 29% 12" 44™ 2°.87 


which is the same thing reduced to hours, minutes, and seconds. 

The fraction so given is always the result of caleulation—never 
of observation. The synodical revolution is given by Young as 
29° 12" 44™ 2°.684 + 0°.01. [I think this .684 is a misprint for 
.864, each of the preceding fractions gives .864 or a fraction 
slightly larger.] I might have said at the close of the tables 
above given, that the months do vary “somewhat” in their 
length,—perhaps a good deal more than most people suppose, 
including astronomers. 





Young further says that the synodical period is fixed * - com- 
paring ancient and modern eclipses of the Sun. 
The earhest authentically recorded eclipse was one that was ob. 
served at Nineveh in the vear 763 B. C. between 9 and 10 o'clock 
in the morning of June 15. Another occurred May 28, B. C. 585, 
about three o’clock in the afternoon, during a battle between the 
Medes and Persians.” 

| Persians here is a slip for Lvdians. See Herodotus, B. I., who 
relates the story. | 

And on statements like the above, given by astronomer after 
astronomer, men have been led to suppose that eclipses have fixed 
the dates of many historical events. 

Let us look into this matter a little more closely. Young fur- 
ther says, ** By comparing the earlier of these with (say) the 
eclipse of August, 1887, we have an interval of more than 35,000 
months, and so an error of 10 hours even, in the observed time of 
the Nineveh eclipse, would make only about one second in the 
length of the month. Of course an error of a single hour is quite 
impossible, and by comparing the mean result derived from many 
such ancient eclipses with modern, the ultimate error in the 
length of the month is reduced to a very minute quantity.” 
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We shall see about this. The number of months above given is 
more than 2,000 too great, but that cuts no figure in this discus- 
sion. 

Sir John Herschel in his uniquely careful way of expressing him- 
self, says, ‘‘ Remarkable eclipses, for instance, now that the lunar 
theory is thoroughly understood, can be calculated back for sev- 
eral thousand years, without the possibility of mistaking the day 
of their occurrence. And, whenever any such eclipse is so inter- 
woven with the account given by an ancient author of some his- 
torical event, as to indicate precisely the interval of time between 
the eclipse and the event, and at the same time completely to 
identify the eclipse, that date is recovered and fixed forever.” 

This is well said: it is a capital criterion: let us try how it 
works in the above case. (J may say, in parenthesis, that 
no such identification has ever been made, or is ever likely to be.) 
These are three points in the criterion: 

1. A certain eclipse. 

2. A definite historical event. 

3. Complete identification of the two. 

In all the cxses which I have examined or read of. the above 3d 
point is altogether wanting; and the 2d,is in much the same con- 
dition, for want of dates in the old writers. I could elucidate the 
sase by several examples, but the one above must suffice—it is the 
most celebrated of all. To refer toa part of a preceding quota. 
tion from Young,—‘' Another occurred on May 28, B. C. 585.” 

In regard to this eclipse, Whewell in his History of the Induc- 
tive Sciences, says [3d Ed. Vel. I, p. 508]. 

«The Eclipse of Thales’ is so remarkable a point in the his- 
tory of astronomy, and has heen the subject of so much discus- 
sion among astronomers, that it ought to be especially noticed. 
The original record is in the first Book of Herodotus’s History 
(Chap. Ixxiv).’’ Whewell then translates the passage from He- 
rodotus, and extending his remarks, at length says, ** Now that 
the theory of the Moon is »rought so far towards completeness, 
astronomers are able to calculate backwards the eclipses of the 
Sun which have taken place in former times; and the question 
has been much discussed in what vear this eclipse of Thales really 
occurred. The Memoir of Mr. Airy, The Astronomer Royal, on 
the subject, in the Phil. Trans. for 1853, [Vol. 143] gives an ac- 
count of the modern examinations of this subject. .. . Mr. Airy 
concludes from his calculations that the eclipse predicted by 
Thales took place B. C. 585;’"—May 28, as above given. 

Airy was born in 1801, and was for 45 years Astronomer 
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Royal. He died only a few years ago [1892]. He was as com- 
petent as any man to fix such a date. 

Sir Francis Baily (born 1774—died 1844)—the man who gave 
the British Nautical Almanac its present form substantially, as 
well as that of our own, which is modeled after the British, was 
a man as well qualified as any to do such work, and who calcu- 
lated more eclipses than probably any other man—also tried the 
same eclipse. Speaking of this work, Sir John Herschel (Outlines 
of Ast. 4th Ed., p. 537) says, *‘ See the remarkable calculations of 
Mr. Baily relative to the celebrated solar eclipse which put an end 
to the battle between the kings of Media and Lydia, B. C. 610, 
Sept. 30, Phil. Trans, ci, 220.” 

Here are two very able mathematicians and astronomers, hav- 
ing the same chapter of Herodotus before them, both men know- 
ing also that the ‘* Theory of the Moon” is all right, who come 
within 25 years of the same date for that eclipse. Comment is 
superfluous; pages of it would be useless. The crucial test fails 
completely. Let us hear Herschel again, ... ‘‘And whenever 
any such eclipse is so interwoven with the account .. . of some 
historical event, as to indicate precisely the interval of time . 
at the same time completely to identify the eclipse, that date is 
recorded and fixed forever.’’ This is plain as an axiom: the diffi- 
culty is to comply with the conditions. Does this eclipse deter- 
mine the synodical revolution of the Moon, so as to make “ the 
error a minute quantity?" “I trow not.”’ If 10 hours would 
make a differeuce of a second, 25 vears would make over 6 hours. 
The synodical revolution of the Moonis not determined by ‘* New 
Light from Old Eclipses.’ I, too, desire information,—when did 
the “eclipse of Thales occur? I might quote again, and say “I 
pause for a reply.” 

The difficulty is not in the ‘‘ Theory of the Moon,” it is in the 
vagueness of the historical account. If the printers of this Jour- 
nal were well prepared for printing Greek, I should like to quote 
the whole passage from Herodotus in the original. Herodotus 
did not trouble himself about dates. He had stories to tell, and 
he told them ina style at once inimitably simple and beautiful. 

This investigation may serve to emphasize a remark made in a 
former article to this effect, that it is absolutely impossible to fix 
definitely any date before the reformation of the Calendar by 
Julius Caesar, and that even in dates for a long period subsequent 
to that reformation, there is always an overhanging cloud of 
doubt. 


NotTeE.—In my article in the November No. of this Journal, I 
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meant to give the first sentence in Macaulay’s History of Eng- 
land, but being far from my library, I depended on memory, and 
so wrote “ William and Mary,”’ instead of ‘‘ King James the Sec- 
ond.”’ R. W. M. 


MERCURY. 
PERCIVAL LOWELL. 


For POPULAR ASTRONOMY. 


Conditions of Observation.—The following observations were 
all daylight ones. They were made before, at and after noon, and 
on both sides of the Sun with the planet as a rule from an hour 
and a half to five hours past the meridian and with a declination 
of from 0° to 14° south. The atmosphere proved much better 
than I had anticipated, giving at times very good images. The 
eye-piece found to be the best was one which on the 24-inch glass 
magnified about 140 diameters. The next higher one at hand, one 
of three hundred diameters was also good. Higher powers than 
this are impracticable. I mention this because a great deal of 
misconception exists with regard to the powers possible in plan- 
etary work. From my own experience and that of my assistant 
Mr. Drew, I judge that on a glass of this size in this atmosphere 
the ideal eyepiece would be one of a little over 1! inches focal 
length, magnifying about 225 times 
narrow, almost invariably. 





they are long and rather 


Markings.—The markings on the planet’s disk proved at once 
to be conspicuous. They are nearly as dark as the markings 
on Mars and much darker than those on Venus. In good air 
they were very easy and perfectly defined. So visible were they 
at all times,—for the air had to be distinctly bad to obliterate 
them—that observations had not been made more than a day 
or two, before the rotation period of the planet was patent. 

Albedo.—At the time the observations began the planet was be- 
tween superior conjunction and eastern elongation and lay at 
the time very conveniently placed for comparison with Venus, 
the two planets being near one another, Mercury lying at first at 
a somewhat greater angular distance from the Sun and then ata 
slightly less, Venus passing out and Mercury in on Sept. 24th. 
The difference in the albedo or intrinsic brightness of the surface 
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INDEX TO Map OF MERCURY. 


1 Maize regio 11 Serpentis regio 21) Oneiropompi regio 
2 Parameses regio 12 Anguis regio 22 Hyphates 
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meant to give the first sentence in Macaulay’s History of Eng- 
land, but being far from my library, I depended on memory, and 
so wrote “ William and Mary,” instead of ‘‘ King James the Sec- 
ond.” R. W. M. 


MERCURY. 


PERCIVAL LOWELL. 


For POPULAR ASTRONOMY. 


Conditions of Observation.—The following observations were 
all daylight ones. They were made before, at and after noon, and 
on both sides of the Sun with the planet as a rule from an hour 
and a half to five hours past the meridian and with a declination 
of from 0° to 14° south. The atmosphere proved much better 
than I had anticipated, giving at times very good images. The 
eye-piece found to be the best was one which on the 24-inch glass 
magnified about 140 diameters. The next higher one at hand, one 
of three hundred diameters was also good. Higher powers than 
this are impracticable. I mention this hecause a great deal of 
misconception exists with regard to the powers possible in plan- 
etary work. From my own experience and that of my assistant 
Mr. Drew, I judge that on a glass of this size in this atmosphere 
the ideal eyepiece would be one of a little over 1'% inches focal 
length, magnifying about 225 times 
narrow, almost invariably. 

Markings.—The markings on the planet’s disk proved at once 
to be conspicuous. They are nearly as dark as the markings 
on Mars and much darker than those on Venus. In good air 
they were very easy and perfectly defined. So visible were they 
at all times,—for the air had to be distinctly bad to obliterate 
them—that observations had not been made more than a day 
or two, before the rotation period of the planet was patent. 

Albedo.—At the time the observations began the planet was be- 
tween superior conjunction and eastern elongation and lay at 
the time very conveniently placed for comparison with Venus, 
the two planets being near one another, Mercury lving at first at 
a somewhat greater angular distance from the Sun and then at a 
slightly less, Venus passing out and Mercury in on Sept. 24th. 
The difference in the albedo or intrinsic brightness of the surface 
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of the two bodies was most marked. The initial note made on 
Mercury, on Aug. 21st, was: ‘‘ Mercury—strikingly not so bright 
in albedo as Venus just looked at in a brighter sky, too.”’ At this 
time Mercury was nearer the Sun in the proportion of 100 to 165 
and therefore his surface was 2.7 times more brilliantly illumin- 
ated than hers. But the relative lustre of the two was even 
more disproportionate the other way. This relative appearance 
continued to be presented on every occasion; only with ever in- 
creasing contrast. For as Mercury’s phase increased, his surface 
lost visibly in lustre; that is, quite apart from the loss in area as 
a whole, what illuminated surface remained showed much less 
bright, square unit for square unit, than it had when the disk 
was nearer the full. A similar loss of albedo with increase of 
phase is shown by our Moon. 

Mountainous Character of Surface.—The loss of brilliancy in 
both Mercury and the Moon is what would follow from a rough, 
i. e., MOuntainous surface seen by an outsider under different an- 
gles of illumination. We may therefore conclude, since Mercury is 
largely devoid of encompassing atmosphere,—as is evident from 
observations here—that his surface is very likely in large part 
mountainous or craterful. 

Absence of Atmosphere.—That they are seen at all times with 
perfect distinctness goes to prove that they are not veiled by an 
appreciable atmosphere. All the other phenomena shown by the 
planet support this conclusion. When Mercury passed across 
the Sun’s face on Nov. 10th, 1894 he w:is watched at this Obser- 
vatory and throughout his transit shi.ved no signs of any at- 
mospheric envelop. This absence of atinosphere is in keeping 
with what general principles would lead us to expect from the 
kinetic theory of gases. 

Absence of Water.—As the planet has next to no atmosphere he 
can have practically no oceans nor seas. 

Character of the Surface.—The look of the surface carries out 
this conclusion. The low albedo of the disk, considered in con- 
nection with the distinctness of the surface markings shows that 
we are here in all probability viewing weathered rock and soil 
much as on the Moon. 

The absence of color on the disk, which is marked, supports 
the same inference. Unlike Mars the surface shows only differing 
tints of gray, there being no color worthy the name to be seen 
anywhere. 
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From the drawings of the planet’s surface markings it is at 
once evident that the rotation period of the planet is synchron- 
ous with its orbital period. I have selected for reproduction 
with this article those made from October 16 to November 8. 
Besides revealing the rotation period they show a detail con- 
nected with it of some interest, the effect ofthe planet’s libra- 
tion. 

Position of Axis.—The drawings also demonstrate that the 
planet’s axis is substantially perpendicular to the plane of its 
orbit, since otherwise the markings would apparently swing 
about some temporarily fixed point on the disk. 

Libration.—In the case of a planet revolving in a circular orbit 
around the Sun and rotating on an axis perpendicular to the 
plane of that orbit once in the course of the a revolution, the 
effect would be a turning by the planet of the same side perpetu- 
ally to the Sun and a consequent perpetual illumination of the 
same hemisphere. If, however, the orbit were not circular but 
elliptic, the other conditions remaining the same, there would 
result a libration in longitude which would reveal, first on one 
side and then on the other, further portions of the disk. The 
amount so revealed would depend upon the eccentricity of the 
orbit. Now while the orbit of Venus is almost circular that of 
Mercury is for a planetary orbit highly eccentric. In consequence 
although in the case of Venus the libration in longitude due to 
the eccentricity of the orbit an:ounts to only 47’ on either side of 
the mean position, in the case of Mercury it amounts to 23° 39’. 

In the case of Venus, therefore, the effect of the libration is 
practically imperceptible; as a swing of the markings of 47’ or 
of about three-quarters of a degree one way or the other from 
the mean can bardly permit of detection with our present optical 
appliances at the distance we are away from her. Not so with 
Mercury. In his case the libration amounting to 23° 39’ on 
either side of the mean, is not only a perceptible but a very no- 
ticeable quantity indeed. So large in fact that in consequence of 
it we see at one time and another instead of but one-half of his 
surface, actually five-eights of it, only three-eights of it remaining 
forever hidden. 

Now it so chances that the markings on one side of Mercury 
are such as to render this libration instantly and very strikingly 
evident to terrestr.al observers. When the planet is morning star 
and in its meanrotational position there may beseen on the east- 
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ern side of the disk,—what would be the eastern, that is, to me 
standing on the planet,—two line like markings that belt the 
north and south poles respectively not far distant from them and 
slanting somewhat equatorwards to the east. So noticeable are 
these lines that when the planet is crescent they have the effect of 
cutting off both horns. For they run from the limb plumb to the 
terminator. They are at this time the most evident markings on 
the disk. Their extremities on the terminator are far distant 
from one another and no one would so much as suspect that the 
two had any possible connection. 

As the libration hegins to swing the illumination across the 
disk eastward the two lines appear to hend a trifle more toward 
each other at their terminate r ends. As the libration advances 
the lines incline still more until all at once when the surface ex- 
posed by the swing amounts to about 20° the two are seen to be 
joined all the way down the disk close along the eastern edge, 
forming one continuous band. With the increasing libration the 
fringe of light between this and the terminator widens until at 
the maximum the band lies well on the disk, and has the look of 
a horizontal horse shoe whose extremities almost cut off the 
poles. As the marking isthroughout the most salient one on the 
planet the effect is striking. 


There could hardly be imagined a more conspicuous proof of 
the synchronous character of the rotation and orbital periods 
than this, its theoretical corrollary made visible 


Just where 
theory predicts a deviation from an invariable illuminated half is 
the variation to be seen. It is very singular—unless there be 
cause for it in its very position—that there should happen to be 
line placed there to show. 

LOWELL OBSERVATORY, Dec. 3, 1896. 
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THE TEACHING OF DESCRIPTIVE ASTRONOMY. 
HERBERT A. HOWE 


For POPULAR ASTRONOMY 


At the request of the editor of PopuLAR AsTRONOMY the writer 
contributes further hints on the teaching of descriptive astron- 
omy, in continuation and expansion of those given in November. 
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It will be observed that the purpose is to reduce mere memorizing 
to a minimum, and to require a reasonable maximum of observa- 
tion. The principle is that it is always better, when circum- 
stances will permit, to require a student to think out a given 
conclusion, by answering judicious questions, than to tell it to 
him. Were a solid six months, or longer, at the disposal of the 
teacher, the “laboratory method” could be used almost exclu- 
sively, with great profit, when the teacher’s guidance is firm and 
intelligent, but there are very few schools in the country where 
such a length of time is available. 

I. Memorized Work.—What is the minimum of memorized 
work with which the scholar should come to his final examina- 
tion? He should know the distances, diameters, times of revolu- 
tion, and times of rotation of the planets, and of the Moon, to- 
gether with the number of known satellites of each planet. He 
should be able to give a description of the appearance of each 
planet in a powerful telescope, and of their physical constitu- 
tions, so far as known, or reasonably surmised. His knowledge 
of the main appearances seen on the Sun and Moon should be 
pretty accurate. The student should be able to give good expla- 
nations of the main facts about the constitution of comets, their 
changes of appearance and their orbits. The principal facts 
about meteoric showers, stars, multiple and variable, and neb- 
ulze should be well known. 

Il. Mathematical Work.—How much of the mathematics of 
the subject may profitably be introduced into anelementary treat- 
ment, such as is given in the last year of a High school course, 
or ina descriptive course in college? The writer is accustomed 
to restrict such work chiefly to what is necessary for an under- 
standing of the different kinds of time, and their determination 
in an observatory or at sea, combining with this the seasons and 
the calendar. A very rudimentary treatment of the subjects of 
precession, aberration, parallax and refraction is also given. 

After the students, by means of their observations and by a 
course of questions, have become pretty familiar with the appar- 
ent daily motion of the celestial sphere, and the positions of the 
north celestial pole and equator upon it, the systems of spheri- 
cal coérdinates are taken up, beginning with the latitude and 
longitude of cities on the Earth. The only circles considered in 
this system are the fundamental one (the equator) and thesecond- 
aries (the meridians), parallels of latitude being discarded. The 
only points of reference are the poles, and what is denominated 
the fundamental point on the equator, viz., the intersection of 
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the prime meridian with the equator. The horizon system is then 
developed, the horizon being the fundamental circle, the vertical 
circles being secondaries intersecting in the zenith and nadir, and 
the fundamental point being the south point of the horizon: the 
co6rdinates are of course altitude and azimuth. On some ac- 
counts it is advisable to include the zenith distance. 

The celestial equator system of right ascension and declination 
is similarly worked out, the scholars being urged to make a men- 
tal picture of the hour circles and celestial equator drawn as 
silver lines on the celestial vault above their heads. The vernal 
equinox and the stars are thought of as silver nails on the sphere, 
which rotates daily upon an axis drawn from the north celestial 
pole to the observer, carrying with it the system of hour circles 
and the stars. 

In order to understand sidereal time and hour angle the hori- 
zon system is mentally pictured as a set of golden circles which 
appear to us to be fixed in position, and not to be tastened upon 
the celestial sphere, as were the silver circles, but rather to stand 
independently just inside of the concave of the celestial vault, so 
that the silver circles and stars may sweep past the gold circles 
unimpeded. 

To help the conception of the relation between sidereal time 
and right ascension the silver hour circles are thought of as 24 
in number, and at the foot of each, where it cuts the equator, is a 
huge figure, 0, 1, 2, 3, etce., from the vernal equinox eastward. 
The student sees (in imagination) these huge figures sweep past 
the golden circle which represents his local meridian, as the sphere 
turns, and also sees the hour hand of a sidereal clock keeping 
pace with them. Then he readily grasps the relation between the 
sidereal time at any instant, the right ascension of any star, and 
its hour angle at the instant. 

All this is very puerile, in the eves of an astronomer, but is sat- 
isfactory to a student. 

The student is now prepared to add the ecliptic to his system 
of silver circles, to see the Sun creep slowly eastward along it, 
while the Moon and the planets move at various rates in paths 
close to it, and are daily relentlessly carried westward by the 
revolution of the sphere. 

Ill. Meridian Circle and Equatorial.—Having fixed in mind 
the above system of circles, and seen the relations between the 
different kinds of time, the student will wonder of what practical 
use sidereal time is, and why the horizon—and equator—systems 
with their arrays of coédrdinates have been brought into such 
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prominence. Now is the time to link this knowledge with the 
meridian circle and equatorial, to show how the former measures 
right ascension and declination, and how the latter is used to 
find objects of known right ascension and dccliiation, a sidereal 
clock being used with each instrument. In case a surveyor’s 
transit is available, equipped with a vertical circle, some of the 
more ambitious students may be encouraged to determine the 
latitude of the place of observation by observing the meridian 

7 altitude of the Sun or of some star, the declination of the celes- 
tial object being furnished by the teacher. Altitudes and 
azimuths of celestial objects are easily measured with it, and if 
the instrument can be fastened to a board or post in such a way 
that the vertical spindle points toward the north celestial pole, 
the declinations and hour angles of stars can be measured. In 
general, however, students cannot be trusted with the use of such 
an instrument, unless an experienced person is near by. The 
teacher may, however, use it in the classroom to make the sys- 
tems of coérdinates more real. 

IV. Eclipses.—On those occasions when partial or total lunar 
eclipses occur, it is possible to arouse exceeding interest by hav- 
ing each of the class draw a picture of the passage of the Moon 
through the Earth’s shadow. For this purpose itis only necessary 
that the teacher obtain from the Nautical Almanac the right as- 
censions and declinations of the Moon, and of the Earth’s centre 
(as seen from the Sun), at intervals of an hour during the eclipse, 
and for a short time before and after, together with a few data 
such as the Moon's horizontal parallax, and the semi-diameters 
of the Sun and Moon. 





The details of the process have been previously given in the 
Sidereal Messenger and will readily be worked out by a teacher 
from the simple statement that a circle representing the Earth’s 
shadow is drawn on cross-section paper, and the position of the 
Moon with reference to this is plotted for the beginning of each 
hour, from a knowledge of the difference of right ascension and 
declination of the centre of the shadow and the Moon’s centre. 

The students must be given very explicit directions, but will be 
sasily led to make pictures of sufficient accuracy to enable them f 
to predict within a very few minutes the times of the phases of 
the eclipse, and to show the appearance of the Moon at any time. 

To draw a picture of a solar eclipse, on the same plan, is a more 

difficult matter, since the teacher will have to compute the appar- 7 
ent place of the Moon as affected by parallax. The effect of par- | 
allax on the position of the Sun may be neglected. Before at- | 
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tempting such work with reference to any particular eclipse the 
teacher will do well to consider the probability of cloudy weather 
which would prevent the consummation of the students’ enjoy- 
ment of the eclipse. 

V. Special Observations.—While all the class should do the 
constellation work, special observations may be assigned to par- 
ticular members of the class, to be made and reported upon. Oc- 
cultations of stars sufficiently bright to be observed with an 
opera-glass or spy-glass happen every few days, and the times of 
their disappearance may be noted. Observations of meteors 
may be made, even though they be as simple as counting the 
number visible in an hour during one of the November showers. 
The watching of Algol for a single evening, when it drops to a 
minimum, may change an indifferent scholar into an enthusiast. 
Explorations of the Milky Way with an opera-glass, under in- 
structions to note the positions of specially attractive regions 
and describe their peculiarities, will open the mind to the wonder- 
ful extent and puzzling structure of the stellar universe, as few 
other exercises will. Just here the writer begs to make the query 
as to whether the day is ever coming when opticians will put 
upon the market small telescopes, say two inches in aperture, of 
pretty short focus, of moderate excellence, and of low price, so 
that they may be available for students? When a student is 
unable or unwilling to pay the price asked for such an instrument 
it may be profitable for a given school to lay in a small stock of 
them and rent them to students in successive classes at so low a 
figure that it will be entirely feasible to insist upon much tele- 
scopic work. Much zest may be added to a class-room exercise 
by having a student report upon the apparent motion and 
changes of appearance of a sun-spot which he has been watching 
for a week or ten days. Any student who will use a good spy- 
glass in studying the Moon from new to full, taking particular 
note of the terminator, and of the changes caused as the sun- 
light chases the shadows, is likely to gain an abiding interest in 
our satellite. 

The reader is asked to pardon the writer’s prolixity on this 
subject of observation; but one who questions young people 
much on the subject of astronomy will soon come to the conclu- 
sion that they rarely view the heavens to any purpose, and are 
apt to follow the example of Bunyan’s man with the muck-rake. 

VI. Queries.—The writer has for some years followed the prac- 
tice of omitting a review of the text-book at the close of the term, 
substituting for it a series of two or three hundred questions, 









































i ee en, et SS hi 








368 The Teaching of Descriptive Astronomy. 


most of which are of very moderate difficulty, but cannot be 
answered by direct reference to the book without independent 
thinking. Such questions have stimulated classes without dis- 
couraging them, and have had a genuine value which seems to an 
astronomer to be ridiculously out of proportion to their sim- 
plicity. Some specimens of these questions are subjoined. 

1. Do stars near the zenith twinkle more violently or less 
than those near the horizon? Why? 

2. Does the clock-work of an equatorial, when adjusted for a 
star near the equator, need further adjustment to enable it to 
keep a star near the pole in the field of view ? 

3. Compute the fractional part of the Sun’s radiation which 
strikes the Earth, knowing the diameter of the Earth to be 
8,000 miles and its distance from the Sun to be 93,000,000 miles. 

4. If the Earth’s axis made an angle of 70° with the plane of 
the ecliptic, and the Earth rotated as at present, but did not re- 
volve about the Sun, is there any part of the Earth in which 
there would be no night ? 

5. When the sidereal time is 9" find the right ascension of a 
star which has a west hour angle of 5". 

6. If the Moon be full about Christmas time will it cross the 
meridian near the zenith, as seen from your home? 

7. If the Moon were as large as the Earth would it ever 
suffer a total eclipse ? 

8. Draw two concentric circles, one for the orbit of the Earth 
the other for that of a superior planet: mark the positions of the 
Sun, Earth and planet when the planet is in conjunction. Then 
determine whether the synodic period of the planet is longer than 
the sidereal. 

9. If Mercury were seen in transit would it move from the 
Sun’s western limb towards its eastern limb ? 

10. Just before inferior conjunction do the cusps of Venus 
point toward the Sun? 

11. Suppose that the ball of Saturn were a perfect sphere of 
uniform density, and that the ring were a solid circular uniform 
sheet concentric with the ball. If a satellite pulled the ring so 
that it was no longer concentric with the ball, would the attrac- 
tion of the latter then cause the ring to strike its surface ? 

12. If the shadow of one of Jupiter’s satellites, when crossing 
his disc, fall upon some portion decidedly brighter than the aver- 
age, will the shadow look darker in consequence ? 

13. Do those meteors which meet the Earth, and thus resist 
its motion, tend to lengthen the year ? 
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14. Do the spectra of solar stars indicate that they are prob- 
ably more dense than Sirian stars, or less dense? 

15. If the Earth were fixed, and the plane of the orbit of a 
binary star were perpendicular to a line drawn to the star from 
the observer, would the spectroscope enable us to determine the 
orbital velocity of either star? 

VIL. Essays.—Occasionally essays, preferably short, may be 
required of different members of a class, upon special topics which 
will readily suggest themselves. A few are given herewith. 

The Astronomy of the Chinese. 

The Ancient Greek Astronomy. 

The Debt of Astronomy to the Arabians. 

Ancient Ideas of the Shape, Support and Motion of the Earth. 

Copernicus. 

Kepler. 

Galileo. 

Newton. 

The Herschels (William, Caroline and John). 

Invention and Development of the Refracting Telescope. 

Astronomical Photography. 

Habitability of Other Worlds. 

The Characteristics of an Ideal Astronomer. 

The Work of the U.S. Coast Survey. 

The Making of a Modern Object Glass. 

Electricity as a Handmaid of Astronomy. 

Usefulness of Astronomy. 

History of Clocks and Watches. 

The Sun as a Source of Terrestrial Energy. 

The above queries and topics are given here by permission of 
Silver, Burdett & Co., their publishers. 

UNIVERSITY OF DENVER. 


NORTHERN CIRCUMPOLAR VARIABLES.—I. 


J. A. PARKHURST. 
For PorpuLAR ASTRONOMY. 


The importance of careful observations of variable stars 


can- 
not he over-estimated. The number of known variables is now 
so large that their occurrence can no longer be regarded as acci- 


dental, but on the contrary, they occupy an important place in 
the structure of the universe. The enigma of the Algol type 
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stars has apparently been completely solved by the spectroscopic 
discovery of the presence of at least two bodies in the system of 
Algol, but the eclipse theory fails entirely to account for the 
changes of the other types of variables. It is to be hoped that 
the twentieth century will produce some Newton or Kepler, who 
shall bring order out of the existing chaos and discover the great 
laws which underlie the phenomena and govern the changes of 
the variable stars. 

It is clear then, that the efforts of observers should be directed 
towards the accumulation of the best observational data, which 
may serve like Tycho Brahe’s, the Kepler of the future. 

To observers in the North Temperate Zone, the Northern Cir- 
cumpolar Variables offer the most promising field for work. 
They may be followed throughout the year, and every one of 
their maxima and minima may be determined. It is evident that 
a complete knowledge of the changes of one star will be of more 
value than a partial knowledge of many. The object of this 
paper and the one to follow it, is to furnish means for identifying 
these stars, so that intending observers may select lists in ac- 
cordance with their experience and the aperture at their com- 
mand. In each table the stars are arranged in the order of their 
distance from the North Pole. 

The data in Table 1 and the first half of Table 2 are taken 
from Chandler's Third Catalogue of Variable Stars. Table 1 
needs no explanation further than that a plus sign after the 
period indicates the presence of a sine term in the Third Cata- 
logue. In Table 2 the first column repeats the number of the 
star for reference. Column 2 gives the interval in days by which 
the minimum precedes the maximum. Columns 3, 4 and 5 give 
respectively, the number of maxima and minima which have been 
observed, with the dates included. Columns 6 and 7 give the 
first maximum and minimum in 1897. Columns 8 and 9 give, 
approximately, the aperture in inches required to observe the 
maxima and minima. The last column tells in what number of 
POPULAR ASTRONOMY the chart for the star is given. 

In selecting stars from this list it should be borne in mind that 
very red stars are difficult to observe, so that beginners will have 
little success with such stars as S Cephei and U Camelopardalis. 

In the notes that follow, the matter in quotation marks is 
taken from the notes in the Third Catalogue. The stars are 
referred to by their numbers. 

5190. ‘Discovered by Hencke in 1858. Light-curve some- 
what irregular.’’ For a resume of the observations since 1891 
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NORTHERN CIRCUMPOLAR VARIABLES. 





TABLE 1. 
nc inn 1900. Red- Magnitude. Period 
7” sucess R. A. Decl. |" Max Min. | ays 
2 h m . ° 
5190| RCamelopard. {14 25 6|84 171) 2.1 (7.2 —8.611.8 — 13.5 269.5 
8591 | V Cephei 23 51 44/82 38.1 62—6.4 6.8— 7.1)360 
320 | U Cephei O 53 23/81 20.2, 0 7.1 9.2 2.484 
5601 | S Urse minor. 15 33 27/78 58.3) 7 7.4 11.5 328 
7779 | S Cephei 21 36 28/78 10.3) 9.1 7.4—9 211.5 — 12.3/484 
5948|R Urse minor. (16 31 18/72 28 | 3.2 8.6—9.010.0 — 10.5 Irreg. 
432 | S Cassiopez 1 12 18/72 5.1.6.7 67—86 <13.5 (610.5+ 
3825 | R Urse Maj. 10 37 34/69 18.0, 1.6 6.0 — 8.2 12.6 — 13.2;302.1+ 
1981 | S Camelopard. 5 30 13/68 44.6 7.8 83—8510.2—12 313 
7609 | T Cephei \2i 8 13/68 5.0) 6.3 5.2—6.8 8.6— 10.7|\387 
5955 | R Draconis 16 32 23/66 57.8 2.0 6.5 —8.7 12—13 /|245.6 
1623 | T Camelopard. | 4 30 21/65 56.7) 6 7.0—8.2 <12 370 
116 | B Cassiopex | 0 19 15/63 35.5 1 ? 
1279 | U Camelopard. | 3 33 12/62 194 80 7.3 8.8 Irreg. 
4557 | S Urse Maj. 112 39 34161 38.4) 3.2 6.7 —8.210.2 — 11.5/226.1+ 
4511 | T Ursa Maj. j12 31 50/60 2.3) 2.0 6.0 —8.512.2 — 13.0/257.2+ 


TABLE 2. 


Basis of Elements Prediction 1897. 





| Aperture. | ani) 

| ee Pat mcm YS 

No. | M—m | M. | m. Dates included. | Max. Min Max.| Min. | No. 
5190 | 120: | 35 | 11 | 1862—95 Sept.12 May15| 2 6 6 
8591 | 220 | 6 8 | 1882, 83,90—S5 Jan. 1 May 21 1 1 37 
320 50. 1828,80—93 | 3 7 
5601 4 1890—96 Nov. 10 2) 4 37 
7779 | 287 12 5 1789,1841—93 Apr. 10 Nov. 23 3 | 6 6 
5948 3 {| 3 6 
432 300: | 14 2 1843,63—93 No max. May9 3 + | 5 
3825 |107 | 41 17 1843—95 Feb. 7 Aug. 23 2 6 5 
1981 169 5 4 1859,92—95  Sept.19 Apr. 3 2| 5 | 37 
7609 | 200 15 | 10 1789,1873—94 | Dec. 1 May 15 2 | 3 6 
5955 | 112 20 6 | 1797,1858—96 | June 8 Feb. 16 2 6 6 
1623 | 175: | 4, 1. 1891—96 Jan.16  July30 | 2 | 8 | 37 
116 1 1572 5 
1279 | 37 
4557 | 113.0 | 59 37. 1790,1843—95 ! Jan. 15 May + 2 3 > 
4511 | 107.5) 38 |) 14. 1843, 60—95 May 29 Feb. 11 2 6 > 


see PopuLaR AstTrRoNOMY Vol. III, page 432. This star has been 
regularly observed by Safarik, of Prague, and Peek, of Rousdon 
Observatory, England. It is an excellent star for a beginner. 

8591. ‘Discovered by Chandler, 1882; confirmed by Yendell 
and Sawyer.”’ Yendell has published 5 maxima and 6 minima in 
the Astronomical Journal. 
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320. A very attractive star. Pickering has published, in 
Astrophysical Journal I11. 283, numerous photometric observa- 
tions of a minimum, 1895, Dec. 3. 

5601. ‘‘Discovered at Harvard College Observatory, 1895; 
confirmed by Chandler.’’ An account of its discovery was pub- 
lished by Mrs. Fleming in Astrophysical Journal 11, 198, together 
with 33 observations from photographs taken between 1890 
March 9 and 1895, June 18. It is now near maximum, so that 
identification is easy from the chart given in this number. My 
observations indicate that the minimum precedes the maximum 
by nearly six months, so that the next minimum is due in May, 
1897. The following list of close comparison stars will aid in 
finding the star when near its minimum: 


Co-or. from V. 


Mag. R. A. Decl. 
b 10.6 0.0 — 1.2 
d 10.2 +07 + 2.3 
ra 11 + 0.3 +68 
] 11.4 + 4.3 + 3.4 
m 12.0 — 0.9 + 1.0 
C 12 0.0 4+ 7.4 


7779. ‘Discovered by Hencke, 1858; light curve flat at maxi- 
mum.” It is number 1929, very red, spectrum type IV, in Krue- 
ger’s Catalogue of Colored Stars. 

5948. ‘Discovered by Pickering, 1881; confirmed by Chand- 
ler. Period 4 to 6 months, very irregular.” 

432. ‘Discovered at Bonn, 1861. Light curve variable. A 
9.6 mag. star following 20 sec., 2’ S. A 12 mag. preceding 
15 sec., 0’°.3.S."" It is number 104 in Krueger’s Catalogue, 
orange red, spectrum type III. Espin found bright lines in the 
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spectrum, especially the line F. It will be noticed that only 2 
minima are on record, and none have been published since 1891, 
so there is a pressing need that some one having the use of an 
aperture of 8 or 10 inches should observe the minima. Observa- 
tions should begin soon. 

3825. ‘Discovered by Pogson in 1853. Light curve very vari- 
able.’”’ Therefore more observations are needed, although many 
are on record. 

1981. ‘Discovered by Espin, 1891, confirmed by Yendell.”’ 

7609. ‘Discovered by Ceraski, 1878; confirmed by Knott.” 
Krueger, red, spectrum type III. Within reach of 3 inches aper- 
ture throughout its period. 

5955. ‘Discovered by Geelmuyden, 1876; confirmed by Hart- 


wig.” 
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1623. ‘Discovered by Espin, 1891; confirmed by Dunér.”” As 
far as I know the only minimum observed is that by Dearden, at 
Trinidad, Col., 1895 July 30. At a low altitude the star went 
nearly to the limit of a 91'%-inch om : 
reflector. Observations of minima a Come. 
are needed. - oe 

116. ‘*Tycho’s star. Probable | ¥ : 
place according to Argelander. 
Possibly identical with a 10.5 | "ae 
mag. star now visible 0’.8 north.” | - 1 

1279. “Suspected by Birming- [ 
ham, 1871. Independently an- | . . 
nounced at Harvard College Ob- , 
servatory, 1891.” 

4557. ‘Discovered by Pogson, . ; 
1853.” — 
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4511. ‘Discovered by Bonn, 1860.” 

The above is a complete list of the variables in Chandler’s 
Third Catalogue north of declination 60°. In No. II the corre- 
sponding data will be given for the stars between 50° and 60°, 
thus giving all those which can be conveniently followed through- 
out the vear by observers in latitude + 40°. 


EVENINGS WITH THE STARS. 


MARY PROCTOR. 

During the month of January, the Great Bear (Ursa Major) is rising above 
the horizon, in the northeast, and midway between northeast and north are the 
Pointers. Due north, the Dragon (Draco) winds around the Little Bear, its head 
being close to the horizon. Perseus, the Rescuer is nearly overhead, and near him 
is Andromeda, the Chained Lady, and her father King Cepheus, and mother Queen 
Cassiopeia. Close by the western horizon is Pegasus, the Winged Horse, and low 
down in the northwest is part of the constellation Cygnus, the Swan. 

Aries, the Ram, and Triangula, the triangles are below Andromeda, and in the 
southwest is Cetus, the Whale, and Pisces the Fishes, while in the south flows the 
river (Eridanus). Its leading brilliant, Achernar, is, however, never seen in the 
United States. Towards the southeast, glows the radiant Sirius, in the constel- 
lation of Canis Major, the Great Dog, and between Canis Vajor and Eridanus 
stands Orion, the Hunter, treading on Lepus, the Hare, and facing Taurus, the 
Bull. Between southeast and east, is the modern constellation of Columba, the 
Dove. 

East of Orion is,Canis Minor, the Little Dog, and above it Gemini, the Twins 
and Cancer, the Crab, with its pretty little cluster called Przesepe, the Beehive. 
Nearly overhead, is the Charioteer (Auriga), with the bright Capella. Rising in 
the northeast, is Leo, the Lion, the heart star Regu/us (a) being low down a little 
north of east, whilst due north, between Ursa Minor, the Little Bear,and Perseus 
and Auriga, is the Giraffe (Camelopardus) standing on its head. 

ORION, 

“First next the Twins, see great Orion rise, 
His arms extended stretch o’er halt the skies 

His stride as large, and with a steady pace 

He marches on, and measures a vast space ; 
On each broad shoulder a bright star displayed 
And three obliquely grace his hanging blade 

In his vast head, immersed in boundless spheres, 

Three stars, less bright, but vet as great, he bears, 
But farther off removed, their splendor’s lost ; 
Thus grac'd and armed he leads the starry host.” 


This constellation is represented on celestial maps, by the figure of a man in 
the attitude of detending himself against the attack of Taurus, the Bull, the skin 
of a lion which he holds in his left hand serving for a shield, a huge club in his 
right hand, and a massive sword in his belt. 








AOZIMOHDLEVEY 
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From time immemorial, this, constellation has attracted attention,and in the 
Bible, it is mentioned by Job, when he refers to, His awful majesty who ‘“‘com- 
mandeth the Sun and sealeth up the stars; whv alone spreadeth out the heavens, 
and maketh Arcturus, Orion, and Pleiades, and the chambers of the south,’’ and 
in another place, the Almighty demands of him—‘* Knowest thou the ordinances 
of heaven ? Canst thou bind the sweet influence of the Pleiades, or loose the hands 


MOZINOR HL¥ON 


Qe 3) Ie 


SOUTH HORIZON 


THE CONSTELLATIONS AT 9 P.M., JAN. 1, 1897. 


of Orion; canst thou bring forth Mazzaroth in his season, or canst thou guide 
Arcturus with his sons?"’ Mazzaroth is supposed to represent the twelve signs 
of the zodiac, which, by their appointed revolutions, produce the various seasons 
of the year. Arcturus, the name of the principal star in Bootes, here represents 
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the constellation itself, and the expression his sons, doubtless refers to Asterion 


and Chara, the two greyhounds with which he seems to he pursuing the Great 


Bear round the North pole. The name of this constellation, is also mentioned in 


the book of Amos, in the verse: ‘‘Seek Him that maketh the seven stars and 
Orion, and turneth the shadow of death into morning.” 


LEG 





=ND. 


According to some authorities, Orion was the son of Neptune and Queen 
Euryale, a famous Amazonian huntress, and possessing the disposition of his 
mother, he became the greatest hunter in the world. 


He boasted that there was 
not an animal on Earth he could not conquer. 


To punish this vanity, it is said, 
that a scorpion bit his foot, and caused his death, and that at the request of 
Diana he was placed among the stars directly opposite the scorpion that caused 
his death, one setting when the other is rising. For instance, notice the map for 
April and May, in ‘‘ Half Hours with the Stars,” A/pha Oriunis is just disappear- 
ing over the western horizon, whilst in the southeast the Scorpion’s heart (@ 
Scorpii) has just risen. 

Orion is one of the largest and most beautiful of the constellations lying 
southeast of Taurus. A cluster of small stars form the head, two large stars 
Betelguese (a Orionis), and Bellatrix (Gamma Orionis) glisten on the shoulders, 
three bright stars, Delta, Epsilon and Zeta, make the belt, and Rige/ a star of the 
first magnitude, is on the left foot, on the west and 15° south of Bellatrix. 
is a star of the 3d magnitude, in the right knee, 812° east of Rigel. 
stellation there 


Saiph 
In this con- 
are seventy-eight stars plainly visible, of which two are of the 
first magnitude, four of the second, three of the third and fifteen of the fourth. A 
curve of small stars forms the giant’s shield, and the misty light of the great 
nebula shines on the sword he holds in his hand. 


NEBULA IN ORION. 


This is the great nebula in Orion, about which Sir W. Herschel wrote as fol- 
lows: ‘I know not how to describe it better than by comparing it to a curd- 
ling liquid, or a surfarce strewn over with flocks of wool, or to the breaking of a 
mackerel sky when the clouds of which it consists begin to assume a curious ap- 
pearance. It is not very unlike the mottling of the Sun’s disc, only if I can so 
express myself, the grain is much coarser and the intervals darker; and the 
flocculi, instead of being generally round, are drawn into fine wisps.”’ 


Barneby, 
describing the wisps of light visible in this nebula, says they ‘ 


‘remind me of the 
wreaths of smoke which issue from under an extinguisher when putting out the 
light of a candle;” whilst Struve wrote of it as follows: ‘ The central part of the 
nebula is in a state of perpetual agitation, like the surface of the sea."’ In an inter- 
esting article, one of a series written for ‘‘ Popular Science Monthly,” by Garrett 
P. Serviss, on stars seen with a telescope, he gives the following beautiful descrip- 
tion of the nebula in Orion: 


“The trapezium is surrounded by a vasi cloud, full 
of strange shapes. 


Nowhere else in the heavens is the architecture of a nebula so 
clearly disolaved. It is an unfinished temple whose gigantic dimensions, whilst 
exalting the imagination, proclaims the power of its builder. 
finished it is not abandoned. 
cincts. 


But though un- 
The work of creation is taking place within its pre- 
There are stars apparently completed, shining like gems just dropped 
from the hand of the polisher, and around them are masses, eddies, currents and 
swirls of nebulous matter, yet to be condensed, compacted and constructed into 
suns. It is an education in the nebular theory of the universe, merely to look at 
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this spot with a good telescope. If we do not gaze at it long and wistfully, and 
return to it mary times with unflagging interest, we may be certain that there is 
not the making of an astronomer in us.”’ 

In the System of the Stars, Miss Agnes M. Clerke, writes about it as follows: 
‘‘It may be that we see in the Orion nebula a great undeveloped cluster on the 
model of the Pleiades. Nearly a thousand stars were catalogued by Bond in the 
portion of it (3.36 square degrees in area) examined by him, and his list seems to 
be practically exhausted. Many of them should, indeed, in Professor Holden’s 
opinion, be accounted rather as nebular condensations than as true stars; but 
that they will eventually grow to be such, as they slowly absorb the nebulous 
matcrial now enshrouding them, is a justifiable conjecture. The same process 
appears already far advanced in the Pleiades, with the result that the stellar now 
altogether predominates over the nebular element in the compound system. It 
can scarcely have been always so. The balance inclined perhaps, in the remote 
past, as decisively the other way as it now does in the Orion nebula. 


“ This ex- 
traordinary object has been under effective observation for 234 years, 


and during 
the last seventy, has been monographed, mapped, measured, figured and photo- 
graphed with a diligence worthy ot its pre-eminence. Hence, future 
it, should they take place, must be slight indeed, to escape detection. 

ple star 6 Orionis might be called the foundation stone of the entire str 


changes in 
The multi- 
ucture. All 
the lines of its architecture are laid down with reference to it, and the intimate 
physical association of the stars with the gaseous stuff surrounding them has 
been spectrographically demonstrated by Dr. and Mrs. Huggins. This gaseous 
stuff, although it pervades the trapezium, seems less luminous there than else- 
where. The space about the stars usually forms a sort of oasis of comparative 
darkness in the midst of a wilderness of piled-up flakes of light. 
yays.’’ (System of the Stars, pp. 277, 281). 


Usually not al- 


Seen with a good 3-inch telescope, the whole neighborhood of the great nebu- 
la will well repay research. The observer may sweep over it any dark night with 
profit. In the same way, the nebula of Orion seen through an opera glass reveals 
a mine of wonders. 


LEADING BRILLIAN?S. 
Betelgeuse (@ Orionis) is an interesting object, when seen through a 3-inch 
telescope,on account of its colorand brilliance,and as one of the most remarkable 
variables in the heavens. It was first observed to be variable by Sir John Her- 
schel in 1836. At this period its variations were ‘nost marked and striking. 
“This continued until 1840, when the changes became much less conspicuous.”’ 
In January, 1849, they had recommenced, and on December 5th, 1852, Mr. Flet- 
cher observed @ Orionis brighter than Capella, and actually the largest star in 
the northern hemisphere.’ In the telescope, Betelgeuse appears as “a rich and 
says Lassell, ‘a rich topaz,in hue and brilliancy differing from 
any that I have seen.” 


brilliant gem,’ 


The name, Betelgeuse,”’ is of Arabic origin, meaning—shoulder-of-the-giant. 
This star is one of the ten brightest stars north of the equator. In the spectrum 
of ‘“Betelpeuse” the chemical substances indicated with certainty as constituents 
of the stars atmosphere, are sodium, magnesium, calcium, irou and bismuth; sil- 
ver, manganese, thallium, tin, cadmium, antimony, and mercury were more dubi- 
ously recognized. The vapor densities of some of these metals are significantly 
high.’’ (System of the stars, p. 54). According to Secchi’s division of stars into 
types, based upon their spectra, Betelgeuse falls into the third order, which seems 
to represent a type of suns in which the process of cooling, and the formation of 
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an absorptive envelope or shell, have gone on so far that we may regard them as 
appproaching the point of extinction. Betelgeuse shows us a sun that has al- 
most run its course, that has passed into its decline, and that already begins to 
faint and flicker and grow dim before the on-coming and inevitable fate of ex- 
tinction. (Astronomy with an opera glass, p.106. By Garrett P. Serviss). 

Rigel, a splendid star of the first magnitude, in the left foot of Orion, belongs 
to the first order or type which represents suns at an earlier period of develop- 
ment, blazing with the fires of youth and resplendent in the first glow of solar 
energy. ‘Rigel belongs to a new generation of the universe; Betelgeuse to the 
universe that is passing. We may pursue this comparison one step farther back 
and see in the great nebula, which glows dimly in the middle of the constellation, 
between Rigel triumphant and Betelgeuse languishing, a still earlier cosmical con- 
dition—the germ of suns whose infant rays may illuminate space when Rigel it- 
self is growing dim.”” (Astronomy with an opera glass, p. 107). 

Seen with a telescope, Rigel is a very noted double, and will severely test the 
observer's telescope if small. The components are well separated, compared with 
many easier doubles; the secondary is also of the seventh magnitude, so that 
neither as respects closeness nor smallness of the secondary, is Rigel a difficult ob- 
ject. Itis the combination of the two features which makes it a test object. A 
3-inch aperture telescope, will certainly show the companion star, which is blue, 
Rigel being a bright white star. Strangely enough, white stars usually have 
small blue ones in their vicinity. A distant companion of Regulus is indigo blue, 
and Flammarion in his catalogue of double stars, (p. 76) gives a list of many 
others. 

There are two bright stars in Orion, virtually devoid of visible proper motion, 
yet proved to be rushing straight away from our system. Brilliant Rigelis one, 
and its rate of recession, as determined by Prolessor Vogel in 1888, is 39 miles a 
second, and the other is ¢ (Epsilon) Orionis, the middle star of the belt, traveling 
at the rate of 35 miles. (System of the stars, p. 341). 


THREE STARS IN THE BELT. 


But the three stars in the belt, are objects of special interest, and they are 
usually distinguished by the name of the Three Stars, as there are no other stars 
in the heavens resembling them in position and brightness. Sometimes they are 
called the Magi or the Three Kings, because they point out the Hyades and Pleia- 
des on one side, and Sirius, or the dog-star on the other. In Upper Germany they 
are called the Three Mowers, but the most common appellation for them, is the 
Elland Yard. Weare told, that they derive this name from the circumstance, 
that the line which unites the three stars in the belt, measures just 3° in length, 
and is divided by the central star into two equal parts, like a yard-stick; thus 
serving as a graduated standard for measuring the distances of the stars from 
each other. When therefore, any star is described as being so many degrees from 
another, in order to determine the distance, it is recommended to apply this rule. 
(Geography of the Heavens, pp. 57, 58, Burritt) 

Delta, the northernmost star of the belt, also known as Mintaka, is a wide 
double, when seen through a 3-inch telescope. The primary is of the second mag- 
nitude, the secondary ot the seventh, both being white. This star is on the meri- 
dian, the 24th of January, and at this time is almost exactly over the equator. 

Epsilon, the second or middle star in the Belt has a distant blue companion 
and is nebulous. 


Zeta, the lowest star in the Belt, is a close double when seen with a 3-inch 
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telescope, the components being nearly equal, and about 2%’ apart. (See Plate 
III. p. +7, in ‘Half hours with the Stars” by R. A. Proctor.) With a more pow- 
erful telescope, this star is a triple star, according to the observations made by 
Captain W. Noble, and recorded in his book ‘‘Hours with a three-inch telescope,” 
on page 90. If we turn our opera-glass upon the three stars forming the Belt, 
Garrett P. Serviss tells us, that we will not be likely to undertake to count all the 
twinkling lights that we shall see, especially as many of them appear and disap- 
pear, as we turn our attention to different parts of the field. 

“Below the belt will be seen a short row of stars hanging downward and rep- 
resenting the sword. In the middle of this row is the great Nebula of Orion. The 
star Theta (9%) involved in the nebula is multiple, and the position of this little 
cluster of suns is such that, they seem to be teeding upon the substance of the 
nebula surrounding them. Other stars are seen scattered in different parts of the 
nebula, This phenomenon can be plainly scen with an opera glass. With a good 
field-glass several fine test objects will be found in the sword. Run your glass 
along the line of little stars forming the lion's skin, and here you will find some 
interesting combinations, and a star about fifteen minutes to the northwest 
accompanied by a seventh-magnitude star of a rich orange hue."’ (Astronomy 
with an opera-glass, pp. 108, 109.) 


TELESCOPIC OBSERVATIONS. 
The trapezium affords a good test for a 3-inch telescope. Large instruments 
exhibit nine stars, but a good 3-inch glass, shows four distinctly, but only three 
are visible with smaller apertures. 


Turn next to the group of three stars form- 
ing the head of Orion. 


Lambda (A) the nurthern-most is a triple star, though a 
3-inch telescope will only show it as a double. The components are 5” apart, the 
colors white and violet. A faint companion may be seen with the full powers of a 
31,,inch glass. 

We have not explored half the wealth the telescope reveals in the constella- 
tion Orion, but during the long winter evenings it is a study for which we would 
feel well repaid. Double stars. multiple, and stars of varied hue, streamers and 
clusters, nebulous masses weaving a delicate tracery amid these glowing suns, 
variable stars now blazing with resplendent light. and anon waning and flicker- 
ing, a sure sign of coming darkness and extinction. 


LEpuUS, THE HARE 


Below Ovion, is the constellation of Lepus, the Hare, and it comes to the 
meridian at the same time, namely, on the 24th of January. It contains nineteen 
small stars, of which the four principal ones are of the third magnitude. This 
constellation contains some remarkable doubles. ‘Among these we may note 
§ (Xi), a white star with a scarlet companion, y (Gamma), a vellow and garnet 
double, and z (Iota) a double star, white and pale violet. with a distant red com- 
panion. The star x, (Kappa) Leporis, is a rather close double, white with a 
small green companion. The intensely red star rR. Leporis (a variable) is the chief 
object of interest.” (Half Hours with the Stars, p. 43, by R. A. Proctor). 

Garrett P. Serviss describes it as follows, in his ‘Astronomy with an Opera 
Glass,"" p. 110. ‘In Lepus, is the celebrated ‘Crimson Star,"’ which has been 
truly described as resembling a drop of blood in color—a truely marvelous hue 
for a sun—but, as it is never brighter than the sixth magnitude, and from that 
varies down to the ninth, we could hardly hope to see its color well with an 
opera-glass. Besides the observer would have difficulty in fitding it. 
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LEGEND. 


This constellation is situated about 18° west of the Great Dog, which, from 
the motion of the Earth, seems to be pursuing it, as the Greyhounds do the Bear, 
round the circuit ot the skies. It was one of these animals which Orion is said to 
have delighted in hunting, and which, for this reason, was made into a constella- 
tion and placed near him among the stars. 


COLUMBA, THE DOVE. 


This constellation. sometimes called Noah’s Dove, is situated about 16° S. 
of the Hare; and is nearly on the same meridian with the three stars in the belt 
of Orion. It is an insignificant constellation, containing only 10 stars, one of 
the second, one of the third and two of the 4th magnitudes; of these, Phaet and 
Beta are the brightest and are about 212° apart. Beta is known by means of 
a small star marked Gamma just east of it, whilst Phaet lies on the right and is 
the principal star in the constellation. 


HIsTory. 


This constellation is named after the dove which Noah sent out of the ark, 
‘to see if the waters had abated from off the face of the ground, and the dove 
came in to him in the evening, and lo, in her mouth was an olive leaf plucked off.’’ 
‘‘The surer messenger a dove sent forth once, and again to spy green tree or 

ground whereon his foot may light: 

The second time returning, in his bill an olive leaf he brings, pacific sign !”’ 


PLANET NOTES FOR JANUARY. 
H. C. WILSON. 


Mercury will be evening planet during the first half of the month and may be 
visible to the naked eye for a few days. Look toward the southwest, pretty close 
to the horizon, about half an hour after sunset and you may be able to see the 
planet. After the 15th Mercury will rapidly approach the Sun, reaching inferior 
conjunction Jan. 22,and after that will be morning planet. On Jan. 4 at 11> 42™ 
A.M. Mercury will be in conjunction with the Moon and an occultation may be 
witnessed from South America. The drawings of Mercury by Messrs. Lowell and 
Leonard, given in this number of PopuLaR AsTRONOMY, are exceedingly interest- 
ing. They would seem to prove conclusiveiy that the rotation period of the 
planet is coincident with the period of revolution about the Sun. This agrees 
with the conclusion reached by Schiaparelli in 1884 (Astr. Nach. Bd. 123, p. 241). 

Venus is approaching her greatest distance east from the Sun, aud at the same 
time increasing in declination, so that during the latter half of the month she will 
be in quite tavorable position for observation. 


About two-thirds of the illumin- 
ated surface is turned toward us. 


The brilliancy of the planet, now so great as 
to render it visible even before the Sun sets, will increase during January in the 
proportion of 93 to 125. Venus will be in conjunction with the Moon, 3° 7’ 
south of the latter,on Jan. 6 at 1° 22™ p.M., Central Standard Time. That after- 
noon will be a good time to look for the planet, to see if it can be detected with 
the naked eye in full sunlight. The reader must remember that the Moon moves 
eastward a distance equal approximately to its own diameter each hour and that 








Te 


- 
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the effect of parallax is to depress the Moon toward the borizon. 


Consequently 
Venus will not be seen exactly 3° 7’ 


south of the Moon's center except at a point 
on the Earth’s surtace where the Moon is overhead at 1" 22™ p. m. Central Stand- 
ard Time, but it may be looked for within 5° of the Moon all the afternoon of 
that day at all places in the United States. 

Mars has been at his greatest brilliancy during the past mouth and is now 
getting into convenient position for evening observation. Mars and the Moon 
will be in conjunction at 9°29™ p.M, Jan. 14. The retrograde movement of Mars 
among the stars has been readily noticeable during December. In January this 
motion slows up, the planet becomes stationary Jan. 15 and after that moves 
eastward. It has been reported from Juvisy, France that the ‘‘canals’’ Ganges, 
Cyclops, Cerberus, Galaxias, Brontes, Orcus and Euphrates appeared double in 
November. 

Jupiter rises in the northeast between 9 and 10 o'clock iv the evening but is 
not in position for observation until after midnight. 


Jupiter and the Moon will 
be in conjunction Jan. 21. 

Saturn and Uranus are morning planets not in good position for observation. 

Neptune is at his best now and should be well studied by those having the use 
of powerful telescopes in steady atmosphere. Nothing is known as to the rota- 
tion period of the planet. The disk of the planet is so small that it is extremely 
difficult to see, much more so to identify any markings. Neptune is in the eastern 
part of Taurus. The right ascension of the planet Jan. 1, is 5" 9™ 33° and the 
declination north 21° 31’.. The motion is very slow westward. 


Elongations of the Satellites of Neptune. 


East. 


jan. 2 1.5 A. M. 
10.6 P.M. 


137.7" : 
19 4.8 °* 


25 SS Tg 


3 11.0 A.M. 


— ~] West. 
Jan. 4 12.0 Mipn. 
10 9.2 P. M. 


6s ¢€2 “ 








22 34 “ 
28 12.5 
N 
The Moon. 
Phases. Rises. Sets. 
(Local Time.) 
h m h m 
Jan. 2 Mew Mooa........cc.c.0  t Ba. mM. 3 47 P.M. 
10 First Quarter. as * 2am 
BB Pe MeO Occcicsii.cccisn 46 P.M. ee as 
25 Last Quarter.............. 24 A.M. 10 23 * 
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The Satellites of Mars. 






Ss. 





N. 


APPARENT ORBITS OF THE SATELLITES OF Mars. 


PHOBOS. PHOBOS, Con’r. DEIMOS. 
h =y , h m h m 
Jan, 1 4 26p.mM. W Jan.16 11 50e.m. W Jan. 1 145Pp.M. E 
1 18 16 * e 17 658“ £E 28s2* 6 
2 3 24 © / 17 1047 “ WwW 4 528“ W 
2 714" £E 18 555“ —E 51145“ WwW 
= 2. 18 945 “ W 6 254 “ 3 
‘at « 19 453“ E 7 911 “ 3 
ae : 19 843° W 9 637° W 
: ; a ee = 20 351 * E 11 12 54a.mM. W 
ae 4 20 740 “ W 11 4+ 3p.mM. E 
fox @ 20 1130 “ E 12 10 21 * 5 
5 1146 “ I: 21 638 “ W 13 130“ wW 
= 2 ; 21 10 28 * E 14 748 * W 
‘se... * 22 536“ WwW 16 2 5a.mM. W 
.=e. € 22 92" &§£ 16 515p.M. E 
7; sa. * 23434 “ WwW 17 1133 * E 
‘ 9 42 * E 2% 8 24 * E 18 942 * WwW 
8 450" W 24 #332“ W i9 9 Oo W 
sea. = 24 721“ #&§ 20 39" #&E 
: = . , 241111 “ W 91 627“ —£E 
.  % ; 25 620“ £ 23 12 46a.mM. E 
suse UW 2510 9“ W 23 3 56P.M. W 
Sa lCUS 2% 517“ #&£E 41015 “ W 
ae. CY 2% 97% W 2% 124“ &£ 
toe. 6? 97 415“ &E 2% 743“ &E 
rs an. Ab A a 2 &.* Ww 72s 2 24:m—@. EF 
ra o . .. 27 1155 “ E 28 510P.mM. W 
oe . : 273° W 29 1129“ W 
13 327 “ &E 28 1053 “ -§E 30 238 “ EB 
133 717 " WwW 9 6 0% W 31 857“ &E 
13 11 6 * e 29 950 “ E 
- p. 7 « - 30458“ W 
15 512" wW - oe 
i565 92“ EB = 2 Ms ‘ 
166410“ W 31 7 46 E 
2... f 31 1136 “ W 
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Occultations Visible at Washington. 


IMMERSION. EMERSION. 
Date Star's Magni- Washing- Angle Washing- Angle 
1897. Name. tude. tonM.T. f'm Npt. tonm.T. f'm N pt. Duration. 
: h m ” h m ° h m 
Jan. 18 18 TAnli.........06 63 6 42 67 8 12 251 1 30 
a8 © Comeii........... 4.0 18 33 80 19 16 330 0 43 


Ephemeris for Physical Observations of Mars. 


(From Monthly Notices, R. A. S., April, 1896.] 


Position Areographic Areographic Passage of 
Green wich Angle Latitude Longitude Zero Meridian. 
Neon. of Axis. Center of Disk. Central Meridian. (Cen. SUS Time.) 
Jan. 1 326.03 — 6.68 235-48 2 31 P.M. 
3 325.89 6.86 217.57 : 2. ~* 
5 325-77 7-01 199.62 ‘a 
7 325.68 7.43 181.62 . @ 
9 325.61 7.22 163.57 ae Wigs 
11 325-55 7-29 145-47 8 40 * 
13 325-52 7-33 127.32 ; ss 
15 325.50 7-34 109.12 ae. 
17 325.51 7-33 90.88 12 25 a.M. 
19 325-53 7-29 72-59 . 2 
21 325-57 7-23 54.26 . =. 
23 325.62 7-14 35-88 ee 
25 325.69 7-03 17.46 4 43 “ 
27 325-78 6.91 359-00 — = 
29 325.88 6.76 340.51 > oo 
31 326.00 — 6.60 321.98 3s 3% * 


VARIABLE STARS. 


1. A. PARKHURST. 


Maxima and Minima of Long Period Variables. 


1897 March. 


MAXIMA. MAXIMA Cont. MAXIMA, Con’r. 
Day Day Day 
22 V Sculptoris 16 394407 R Corvi 3 7431 S Delphini 5 
294 W Cassiopee 30: 4896 T Centauri 8 7560 R Vulpeculze 29 
893 U Ceti 18 5037 RR Virginis 9 7999 X Aquarii 3 
976 T Arietis 29 5070 Z Virginis 7 
1944 S Orionis 23 5157 S Bootis 23 aneneene 
2080 R Columbe 26: 5430 T Libre 23* 114S Ceti 2 
2100 U Orionis 18 5438 Y Libra 21 2478 R Lyncis 15 
2258 V Aurige 27 5504 S Corone 13 4521 R Virginis 15 
2676 U Monocerotis 4 5566 RU Libre 16: 5758 X Herculis 7 
2742S Geminorum 26 5931 S Ophiuchi 7 6062 RR Scorpii 3: 
2815 UGeminorum 29: 6044S Herculis 7 7404 R Microscopii 18 
3170 S Hydre 24 6794 R Lyre 9 
3567 V Leonis 28 7242 S Aquilz 12 
3637 S Carine 9 7266 RT Sagitarii 18 





* Chandler’s ephemeris gives March 19, as the date of maximum of 5430 T 
Libre, but the elements call for the 23rd. 





384 Variable Stars. 


Minima of the Variable Stars of the Algol Type. 


[Given to the nearest hour in Greenwich Mean Time. ] 


U CEPHEL. A TAURI Cont. S CANCRI. U CORONAE 
1897. 1897. 97 
d h d h a ‘e h 1897. 
Feb. 1 2: Feb. 12 13 Feb. 1¢ P . é . 
4 10 16 11 eb. 19 «813 Feb. 2 12 
6 22 20 10 S VELORUM. > 2 
9 10 24 9 9 -” 
11 22 288 Feb. 9 0 12 21 
14 10 14 22 19 18 
‘ 9 26 
_ Feb, 1 11 ~~ = U OPHIUCHI. 
9 2 14 
y 9 : : 
a n 3 18 6 LIBRAE. —_ ~« 0 
= 4 21 : f 4 2 
ALGOL. 8 7 Feb. 3 be 5 16 
. 9 10 0 @ 9 21 
Je 6 > “ 
Feb. Z en 10 13 7° 13 10 17 
7 10 11 16 12 21 14 21 
10 ~ 12 0 6M 17 12 15 18 
o1 18 17 9 19 20 19 22 
24 15 18 12 26 20 20 18 
27412 19 15 21 14 
<r 20 19 24 23 
TAURI. 25 8 25 19 
Feb. 4 15 27 «14 26 15 
8 14 28 17 





The ephemeris is computed for PopuLaR ASTRONOMY from the elements 
given in Chandler’s Third Catalogue. For the Algol type stars I have given all 
the minima which occur in the night hours in American and European longi- 
tudes, when thestar is above the horizon. In the long period ephemeris all 


the stars are given whose periods are greater than 40 days. 


Rev. Thomas D. Anderson, of Edinburgh, is having wonderful success 
in the discovery of new variables. His 
latest announcement is in Astronom- 
ische Nachrichten No. 3384. He found 
a star in the constellation Hercules 
-* J. 36° which faded from 9.1 magnitude 1895 
August to less than 10 magnitude 
Oct. 16 of the same year. The posi- 
tion of the star for 1855 is 


: R. A.16" 4™,1 


New Variable in Hercules. 
16" 87 g” 








Decl. + 25° 


28” 


The star was invisible to him, below 
the 10th magnitude, from the latter 
‘ part of July 1896 till Sept. 28, when 

- he found it 9.8 magnitude. This star 
is in the limits of the constellation Corona Borealis according to Proctor’s atlas. 
Mr. P.S. Yendell has confirmed the variability of several of Anderson’s dis- 
coveries within the last year or two. The accompanying chart shows the posi- 
tion of the new variable. 


2 - + 25° 
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A New Observatory with an Unique Programme.—Dr. Friedrich 
Krueger, formerly of the Kiel Observatory and later of the Bamberg Okserva- 
tory is to be the director of a new Observatory at ROssgen, Saxony. It will be 
provided with a refractor of 6.8 inches aperture, with visual and photogrophic 
objectives. The plan of work includes the formation of a photometric catalogue 
of colored stars, photometric determination of comparison stars for variables 
and the construction of star charts, by the aid of photography, of regions con 
taining variables. Dr. Kreuger’s work on colored starsat Kiel and Bamberg has 
been eminently successful, and the programme marked out will doubtless result in 


much useful work being accomplished. 


COMET NOTES. 


Discovery of a New Comet g 1896 (Perrine) —A new comet was 
discovered by Mr. C. D. Perrine at Lick Observatory on December 8. It was then 
in the southern part of the constellation Pisces. Its motion is southeasterty 
toward the consteliation Eridanus. The comet is telescopic, easily seen with a 
4 or 5-inch instrument. It has a small well defined nucleus and a short faint tail 
The comet was observed at Northfield Dec. 11 and 12 

Comet g 1896 ( Perrine) .—This comet was discovered about 11:30 o'clock 
at 
205 29™ 48° Gr. M. T. was R A. 0" 52™ 26*.70, Decl. + 6° 24’ 51.9. It was 


moving rapidly east and more slowly south. 


on the evening of December Sth in the constellation Pisces. Its position 


The comet was fairly bright, being about equivalent to a star of S magnitude 
In the 4-inch comet seeker it appeared round with a well defined central conden 
sation. In the 12-inch equatorial the comet was about 5’ indiameter and showed 
a stellar nucleus. Thenebulosity surrounding the head did not appear to be sym 
metrical but was more sharply defined on the south following side and extended 
in the shape of a broad fan on the north preceding side. This fan-like extension 
could not be traced for any considerable distance. The air has generally been full 
ot haze since so that I have not been able to see the fainter nebulosity about the 
head at all. 

Observations were secured on the 9th and 10th also, on the latter date with 
difficulty, owing to thick haze, and from these three observations Professor Hus 
sey and I have deduced the following system of parabolic elements 


ELEMENTS. 


T = November 25.6659 
oo — 164 36’ 5”) 
VY —= 243 +8 +0 1896.0 
i= 73 26 29 
log gq = 0.06220 
Residuals (O— C): 4A’ cos f’ 1”. 48=—+3 
EPHEMERIS FOR GREENWICH MEAN MIDNIGHT. 
1895 App. @ App. 6 logr log J Br. 
h m , 
Dec. 14.5 1 32.3 + 4 6 0.0765 9.540 O.89 
18.5 1 59.4 +2 41 0.0828 9 561 
22.5 2 24.8 +1 29 0.0901 9.589 
26.5 2 48.2 +0 32 0.0982 9.613 0.57 
Mt. Hamilton, December 14, 1896. Cc. D. PERRINE. 
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Comet f 1896.—This comet is moving west and south and will soon be 
lost in the Sun's rays. On February 8 it passes perihelion and about that time 
should emerge from the twilight and become visible in the morning. In the early 
part of April the Earth and comet come nearer together than at any time pre- 
viously and hence the comet will be seen to much better advantage, but its orbit 
is so situated that it goes to within about 10° of the south pole and in conse- 
quence will be seen best by southern observers. 

An observation on December 9 shows the comet to be following my second 
orbit (in December number of PopuLtar ASTRONOMY) reasonably well, the residu- 
als O—C being: @ + 1°.6 6 + 37” 

The following ephemeris is from these elements and while not so trustworthy 


as if based upon a later orbit should be sufficient for finding purposes. 


ErPHEMERIS FOR GREENWICH MEAN MIDNIGHT. 


1897. App. & App. 6 log. J Br. 
h m . 
Feb. 1.5 19 48.5 16 17 0.291 1.8 
555 45.4 17 45 0.250 2.0 
9.5 : 45.3 190 Is 
13.5 45.1 20 57 0.252 2.2 
17-5 $7.5 22 44 
21.5 47.4 24 4l 0.215 2.5 
2.5 40.5 26 19 
Mar. 1.5 46.1 29 13 0.170 2.9 
555 44.5 31 gs 
9-5 43-2 35 I O.114 2.6 
13-5 $0.5 35 35 
17-5 37-0 42 45 0.050 4.2 
21.5 30. 47 38 
25-5 22.5 53 20 9.952 5-2 
29.5 7-2 59 57 
Apr. 2.5 18 38.1 67 21 9.917 6.2 
6.5 17 31.9 74 45 
10.5 14 50.1 79 «16 9.593 6.2 
14-5 IT 48.2 75 55 
18.5 10 29.0 63 22 9.914 5-0 
23.5 9 55.0 60 26 
20.5 35.9 53 13 9-974 3-4 
30.5 29.7 47 oO 
May 4-5 24-5 4) 45 0.050 2.1 
8.5 21.6 37 22 
12.5 9 20.1 33 51 0.120 1.4 
(Brightness on Nov. 2 taken as unity) C. D. PERRINE. 


Mount Hamilton, Dec. 15, 1896. 


Giacobini’s Comet d 1896.--This comet is now exceedingly faint. On 
Dec. 2 a very faint glow could be seen in its place, with the 16-inch telescope at 
Northfield, but no measure of the position could be taken. At Nice, France, its 
position was determined, Nov. 27, 6" 5™, local time: R. A. 21" 12™ 15.0; Decl. 
— 12° 26’ 50”. Professor W. J. Hussey, of Lick Observatory, has computed new 
elliptic elements of this comet, based upon observations from Sept. 5 to Oct. 29, 
representing the observed positions very exactly. These give the period of the 
comet as 9.00 vears and place it in the Jupiter family. 

Evxiietic ELEMENTS OF Comet d 1896 (GIACOBINI). 
Epoch = 1896 Sept. 5.5 Gr. M. T. 
M= 354° 23° 7.88 
@=—139 29 6 .34 
@ =192 6& 36 .82}1896.0 
== 41 832 42 26 




















General Notes. 


o= 1 6 29 .13 
log e = 9 8178836 
loga = 0 6360428 
log i“ 2 5959424 
Period = 3286 days = 9.00 years. 


Professor Hussey says in a private letter: ** My last observation of the comet 
was obtained on Dec. 7. Although at that time faint, the comet was distinct and 
so easily seen that I think it will be possible to follow it a month or two longer 
it the weather is favorable.” 


Ephemeris of Comet Brooks (1889 V). 





Berlin midn. i Decl. log J Light. 
h m s 

Jan. I 23 52 41.6 4.0 42 24 
3 56 17.1 Oo 40 54 0.3078 5 
5 23 59 54-! I S 7 
7 o 3. 32. I 37 $1 ». 3150 0.5 
9 7 12. 2 2) 8) 
11 10 53- 2 34 30 0. 3250 0.5 
13 14 35. 3 2 54 
15 iS 18.5 3 3l 15 0.3375 0.4 
17 22 2.5 3 59 34 
19 25 45.2 4 27 50 3475 4 
21 29 35-6 4 56 2 
23 33 21.9 5 24 I0 0.3569 0.4 
25 37. «~:10.2 5 §@ t2 
27 40 59.4 6 20 re) 0. 3662 0.4 
29 44 49.5 6 47 5Q 
34 0 485 40.5 +7 15 43 0.3752 0.4 


GENERAL NOTES. 


Our present plan is to publish every month during the vears 1897 and 1898. 
Phe price of a years’ subscription which will consist of twe/ve numbers is $3.00. 
For ten numbers $2.50 as usual. In 1899 and thereafter volumes will begin with 


the calendar year and ten numbers only will appear during the successive years. 


Death of Dr. Benjamin Apthorp Gould.—With very great regret we 
announce the sudden death of Dr. Benjamin Apthorp Gould, on Nov. 26. Intend- 
ing to call on a friend the veteran astronomer was descending the stairs of his 
residence in Cambridge, when by some accident he fell, striking his head; the 
shock was so severe that he lived only about two hours and never fully regained 
consciousness. He had reached the age of 72 years and had been actively identi- 
tied with the advancement of science for half a century. The loss to astronomy 
is irreparable and will be felt in all the countries of the world. He stood with the 
foremost astronomers of our century, and-will be ranked in history among the 
great men of science produced by any age or country. His labors and his virtues 
have impressed this generation as those of few other astronomers since the days 
ot Laplace, Bessel and Argelander. The loss of this great and good man is in- 
deed keenly felt everywhere, but the example of his illustrious life still lives, and it 
will inspire his countrymen through coming centuries. Elesewhere in this num- 
ber, from the pen of two ot America’s scholarly astronomers are given merited 
tributes to the life and labors of our lamented Dr. Gould. 





BRUARY 1# 1897. 
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Annular Eclipse of the Sun Feb. 1, 1897.—This eclipse will be visi- 
ble as a partial eclipse only in the eastern and southern part of the United States. 
The path of the annular eclipse passes across the South Pacific Ocean from the 
Islands of New Zeal ind to the northern coast of South America. The accompany- 
ing chart shows where the eclipse will be visible. This cclipse possesses little 
scientific interest and probably no expeditions will be scut out to observe it. 

There is but one other eclipse predicted tor 1897. an annular eclipse of the Sun 
July 29, visible in its partial phase throughout the United States. 
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Mascari, Cerulli, and Schiaparelli on Venus’ Rotation Period. — 
Since my paper on Venus was written I have received from Schiaparelli all his pa- 
pers on the subject and have looked over those of Mascari and Cerulli. These con- 
clude the history ot the subject up to the time my paper was written, and the fol- 
lowing summations of them should be inserted in their proper place in that paper. 

Schiaparelli studied the planet carefully in July, 1895, and saw markings that 
did not change from day to day in the same places he had seen them in previous 
years; from which he concluded that the period tor the rotation of 224.7 days 
was now put entirely beyond reasonable doubt. Mascari and Cerulli from their 
observations supported this period. 

The markings seen by all these observers were of a more or less indefinite 
character suggesting to them meteorologic change in the form of clouds and so 
forth affecting to some degree the surface markings beneath. They were, how- 
ever, sufficiently evident to enable the keen insight of Schiaparelli to detect the 
rotation period but not sufficiently so to carry conviction or proof of it to 
others. 

The markings seen at Flagstaff were of a different order entirely. They were 
absolutely distinct and absolutely definite with contours in some cases wonder- 
fully clearly cut against their surroundings; and in good seeing they were al- 
ways the same in the same places. They therefore showed the physical condi 
tion of the planet to be quite different from what had hitherto been supposed and 
may be said to have put the rotation period beyond even unreasonable doubt. 

Percivat Lowe Lv. 

Lowell Observatory, Dee. 10, ‘96. 


Total Solar Eclipse. Aug. 9, 1896, Tokyo, Japan.—bBy kindness of 
Percival Lowell. Lowell Observatory, City of Mexico, we are able to present the 


accompanying reproduction of a photograph of the eclipse of the Sun, Aug. 9, 


1896 which was taken in Tokyo, Japan, by one of Mr. Lowell's Japanese triends. 
Stipslit-Zerr lm so Gl aameelh” 
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Companion of Sirius —We notice that Mr. Aitken and {| rofessor Schae- 
berle have been searching for the companion of Sirius, and Professor Holden an- 
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nounces that they have found it in angle 189°, at distance of 3.7. The Lick ob- 
servers say they could not see any companion in the position assigned by Dr. See 
in Arizona (220°, 5’’). The Lowell telescope is now re-mounted in Mexico, and 
Dr. See will doubtless avail himself of the first favorable opportunity to re-exam- 
ine the object and he will doubtless give our readers early benefit of his later 
observations. 


The Late Professor H. A. Newton.—On page 236, November number, 
of the publication, will be found an excellent biographical sketch of the late Pro- 
fessor Newton. Plate XL of this issue is intenéed to accompany that article. It 


could not be presented sooner. 


A New Spectroscopic Binary in Puppis.—An examination of the 
Draper Memorial photographs taken at the Arequipa Station shows that the 
star Lacaille 3105, Argentine General Catalogue 10534, is a spectroscopic binary. 
The approximate position of this star for 1900 is R. A. 75 55".3, Decl. 
= — 48°58’. Its photometric magnitude 1s 4.50. The lines in its spectrum were 
first noticed to be double and its binary character discovered by the writer in 


February, 1895. Professor Bailey was notified and accordingly secured addi- 


tional photographs and confirmed the binary character of this star. As in the 
case of se! Scorpii one component is brighter than the other. A discussion of all 


the photographs of its spectrum here and at Arequipa gives the mean period 
3425 46™. The times of interior conjunction can be represented by the formula 
J.D. 2412777.16 + 3115 E \t these times the lines are single, for the next 
thirty-seven hours the lines are double, the fainter component of each having a 
greater wave length than the brighter component, and being, therefore, towards 
the red end ef the spectrum. The lines then again become single, and after that, 
tor the remainder of the period are again double, the fainter components having 
shorter wave lengths, and being, theretore, towards the violet end of the spec- 
trum 

This is the fourth spectroscopic binary of this class in which both c mMponents 
are bright, the others being ¢ Ursa Majoris, # Aurigze and x“! Scorpii. 

Harvard College Observatory, Circular No. 14 EDWARD C. PICKERING 

November 17, 1896 


2815 U Geminorum.—Mr. W. E. Sperra’s successtul observations of this 
star show how difficult it is to predict its maximum correetly. In the Third Cat- 
alogue Dr. Chandler adopted a period of 86 3 days, with the epoch 1895 Oct. 28 
(one of Mr. Sperra’s maxima) at the same time recognizing the large irregulari- 
ties. According to this the next maximum would occur 1897 Jan. 2.) But the 
maximum actually happened 1896 Dee 1, as the following observations show. 

* On the evening of Nov. 30, though the seeing near the horizon was good, the 
star was not seen, but nine hours later or next morning the star had almost 
reached its maximum brightness. 

1896 Nov. 30.9 Gr. Mean Time 96 mag. 
Dec. LO 92 
5 OF 11.5 


I had been watchiag for the star ever since the early part of October.” 
School of Practical Astronomy.—During the session of 1896-'97, at the 


University of Virginia, Charlottsville, Va., Prof. Ormond Stone will lecture three 
times a week on Celestial Mechanics. The effort will be to present the subject in 
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such a manner that it can be readily comprehended by any one possessing an 
elementary working knowledge of Differential and Integral Calculus. This 
course is designed for persons preparing to become astronomers and for students 
desiring to supplement the work of the school of mathematics. 


Chronological Notes.—In noting a slip or two in Young's Astronomy, in 
the article under the above caption, in this number of the journal, it is not with 
the slightest intention of casting any reflection on either the work or the man. 
Both are very near the front line of astronomies and astronomers, respectively. 
I use this work because of its great excellence, and because it contains exactly 
the points which I wished to bring up. I cheerfully bear testimony to the excel- 
lence of the work and of the man; —even the Sun has spots on it—but they do 
no harm. In addition to his just celebrity as an observer and a writer, | would 
say to those who may not know the facts, that he was a patriotic soldier in the 
war of the rebellion. Professor Young, the undersigned, and four other Ohio 
professors of mathematics and astronomy were, in one squad, sworn as captains 
into the military service of the United States, in the early part of June, 1862. It 
is but truth, also, to say that no other department in college was represented 
then and there. 

The Professor will allow the points I have made, in the same spirit with 


which these strictures are given. R. W. MCFARLAND 
BOOK NOTICES. 


Dr. Boyd’s Translation of Briot and Bouquet’s Elements of 
Analytical Geometry of Two Dimensions.—The student of astronomy is 


otten in need of a good work on analytical geometry, and hence it is with real 
satisfaction that we call attention to the translation by Dr. J. H. Boyd of Briot 
and Bouquet ‘'s celebrated Lecons de Geometric jnalyvtique, ist issued hy the 


/ 


Werner School Book Company (Chicago and New York) 


This comprehensive and magnificent treatise of the French geometers is so 
well known to those acquainted with the higher branches of modern mathe- 
matics that commendation from the writer would be unnecessary if not presump 
tious, but for those interested primarily in astronomy it may not be inappropriate 
to add that we are here presented with what is perhaps the best work « y 
lytical geometry in any language. Among the advantages of this splendid work 


we mention 

(1). The simplicity with which the subjects are introduced, and the extreme 
elegance and generality with which they are treated—thus making the work suit 
able for students as well as for the highest mathematicians 

(2). The intimate relation of geometry and analysis and their mutual ce 
pendence and utility in treating the various problems of mathematics. 

(3). The clear and natural way in which the different systems of coOrdinates 
are introduced, and the intimate connection which is shown to exist between 
anaiytical geometry and the higher branches of mathematics, such as theory of 
functions. surfaces, etc. 

(4). The practical character of the work, as illustrated by applications of the 
theories to numerous problems. 

(5). The beautiful topography and fine illustrations made use of throughout 
the text. , 


(6). The great scope of the work, which treats all the important methods 
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invented by geometers, and includes the most beautiful discoveries of ancient and 
modern times. 

All the fine qualities which appear in the French edition have been secured in 
the translation, and the American student is thus placed in possession of one of 
the most precious works of French science. The book is beautiful as well as pro- 
found. The style used in the translation is occasionally affected by the French 
idiom, but on the whole is very satisfactory, and the translator deserves the 
thanks of students and teachers and of mathematicians generally for rendering 
more accessible an invaluable work. 

It will unnoubtedly prove of great service to students interested in the more 
difficult branches of mathematical astronomy. The high character of this trea- 
tise in comparison with the mediocrity of most American text books gives us a 
genuine sigh of relief; the labors of the translator and publisher will surely re- 
dound to their lasting credit. 

Lowell Observatory, 

City of Mexico, Nov. 24, 1896. 


T. J. J. SEE. 


Euclidean Geometry.—The author of this new book is J. A. Gilbert, Pro- 
fessor in the New York *Normal School, and its publishers are Messrs. Henry 
Holt & Company, New York. 

The main reason given by the author for the preparation of a new book in 
the elements of geometry, is that such a book ought to use purely geometric 
methods. In proportion, even, he thinks that the destruction in the processes of 
pure geometry should be sharply distinguished from those of arithmetic and alge- 
bra. He holds to this view because of pure geometry concerns itself with quan- 
tity in the form of continuous magnitude, and develops properties without the 
aid of number, whether the quantities under consideration are commensurable o1 
incommensurable. When such quantities as the last named are treated by alge- 
bra, the method and theory of limits must be used which is less easy of applica- 
tion than that of the pure geometry as exemplified by euclid. In this general 
view of quantity, the study of its properties, and its measures in geometrical 
sense, the author is undoubtedly right. We are agreeably surprised in reading 
considerable portions of this book to tind so many themes treated so clearly and 
so well. The logic of pure geometry appears prominently and at good advan- 
tage. The exercises are many and well chosen, and the book as a whole presents 
a full and useful course in elementary geometry for the needs of the best prepara- 
tory schools. 

It will be profitable for any teacher of the elements of geometry to read the 
notes, supplemental parts and the fine print generally. The note on page 18, 
concerning the parallel axiom of Euclid, illustrates our meaning. There are few 
teachers of geometry who have spent years at it who will not be both instructed 
and edified by the perusal of that one page. It will pay to examine this new 
book thoroughly. 


Elementary Solid Geometry and Mensuration, by Henrv Dallas 
Thompson, Protessor of Mathematics in Princeton University, published by 
The Macmillan Company of New York. 

The matter of this new boos is presented in eight chapters filling 200 pages. 
The first deals with lines and planes and their intersections. This chapter occu- 
pies 28 pages. The second treats of angles of planes and lines in 24 pages con- 
eluding with four pages of exercises. The third, polyhedral angles in 12 pages 
with two exercises. The fourth, polyhedrous, 34 pages with five pages ot exer- 
cises. The fifth, Cvlinders and cones, 12 pages. Sixth, the sphere, tully treated 
with four pages of exercises. Seventh, conic sections in ten pages and eighth, 
mensuration of solids of 46 pages 

Che author 'as made a careful selection of the matter for these chapters, 
leaving out a great deal of that found in many late books, and choosing only 
that which is essential to the integritv of a thorough course needed for college 
requirement. The figures are excellent, the exercises abundant, statements clear 
and concise and the general method of treatment very satisfactory Price $1.25. 





